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In 1992, lUCN's Species Suiviv;i] Commission cstjsb- 
lishod the Consci viiUon Comniuiiicatioiis Puiid to gdvmv 
support for its expansive Publications Prognimme which 
promotes conservation by: (1) providing objective scien¬ 
tific information about biodiversity, habitats, and ecosys¬ 
tems: (2) ideniitying high priority actions for conservation; 
and f3) delivering the information and recommendatjoiis 
to naliii al resource managem, decision-makers, and others 
whose actions affect the conservation of biodiversity. 

The SSC’s Action Plans (Wiki C\Us is #28 in the series), 
Ooeasional Papers, newsletter {Species)^ nienibersbip 

directory, and other publications are supported by a wide 
variety ol generous donors (see betow): 

The Sultanate of Oman established the Peter Scott 
lUCN/SSC Action Plan Fund in 1990. The Fund supports 
Action Plan development and implementation: to date, 
more than 80 grants have been made from the Fund to 
Specialist Groups. As a result, the Action Plan Programme 
has progressed at an accelerated level and the netwoi k has 
grown and matured significanUy, The ,SSC is grateful to 
the Sultunute of Oman for its confidence in and support for 
species conservation worldwide. 

The Chicago Zoological Society tCZS) provides signifi¬ 
cant in-kind and cash support to the SSC, including grants 
lor special pmjects, ediioriat and design services, staff sec- 
undnienls, and related support services. The president of 
CZS and director of Brookfield Zt>o, Ge[>rge B. Rabb, 
serves as the volunteer Chair of the SSC. The mission of 
CZS is to help people develop a sustainable and harmo¬ 
nious relationship with natum. Brtx^kfleld Zoo carries out 
its mission by informing and inspiring 2 million visitors 
annually, by serving us u refuge for species threatened with 
extinction, by developing scientific approaches to man¬ 
age species successfully in zoos and the wild, and by 
working with other /.oos, agencies, and protected areas 
around the world to conserve habitats and wildlife. 


The National Wildlife Federation (NWF) makes a sig¬ 
nificant annual contribution to the SSC Conservation 
Communications Fund, in addition to grants for in sini 
conservation coordinated by the SSC, NWF is the largest 
noii-govcnimentuh non-profit conscrvation-educution and 
advocacy organization in the United States, It emphasizes 
assisting individuals and t;>rgunjzations of all cultures, in 
the United States and abroad, to conserve wildlife and 
other natural resources and to protect the earth’s environ¬ 
ment to assure a peaceful, equitable, and sustainable future. 

The World Wide Fund for Nature {WWF"J piywidcs sig¬ 
nificant annual operating support to the SSC, WWF's con¬ 
tribution supports the SSC's minimal infraslrucuire and 
hef[»s ensuie that the vnluniary network and Pubfications 
Programme arc adequately supported, WWF aims to con¬ 
serve nature and ecological processes by: (I) preserving 
genetic, species, and ecosystem diversity: (2) ensuring that 
the use of renewable natural resources is sustainable both 
now and in the longer term; and (3) promoting actions to 
reduce pollution and the wasteful exploitation and con¬ 
sumption of resources and energy, WWF is one of the 
world's largest independent conservation organizations, 
with a network of national organizations and associates 
iiroLind the world and over 5,2 million regular supporters, 
WWF continues to be known as World Wildlife Fund in 
Canada and in the United States of America, 

Publication of Wkd CiiLi was made possible with 
generous grants from WWF-Netherlands and WWF- 
Ifiternational. 

Other contributors include Conservation international and 
the International Fur Trade Federation. 
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Foreword 


It is indeed an honor to write a foreword for a book of this; 
stature—it m<3re comprehensive work liian this is hard to 
jfiiagijie, aiKl a more welcr>tne addition tf) the store of infur- 
madon on the cat family would be impossible to find. With 
this work the authors have set a new standard of scholar¬ 
ship for studies of the cal family. The level of scholarship 
presented here* as this work clearly shows, is quite obvi¬ 
ously nothing less than the finest and most ineticnlous. 

The aim of the authors is a high one—keeping a tradi¬ 
tion of learning that began with compiling data upon the 
various genera of plants and animals of the different con¬ 
tinents (I recall a massive multi-volume work entitled The 
Lemoffs and 5Vcim), a tradition that came into its 

own in 1964 with the publication of Ernest P. Walker's 
Mammals of The World The authors have included within 
a single work the entire spectrum of factual literature on 
the biology, ecok?gy, distribution, and conservation status 
of each iiieinber of the cut family^ picscnted in sunimai'y 
form, providing a comprehensive overview of these fasci¬ 
nating animals so that conservationists now and in the 
future will have a ready rcfeiencc:. Whcihcr a reader is 
looking for bibliography on a species, the names by which 
a certain cat is known in local dialects, the use to which a 
chccudi puls his dew clawy, the impact of the fur rr^dc on 
the Brazilian jaguar population, or the likely impact of new 
Spanish highways on the Iberian lyns population, they will 
find what they seek in these pages. 

The 1,500 references included here comprise a liteia- 
lure that begins with [VTarco Polo in the 13th century and 
extends to the present, and that must represent no less than 
5,000 scholar/years of collective effort by various autliors. 
Until the completion of Wild Cats such a literature could 
only liiive been found by combing libraries throughout the 
world. Conservationists in far comers of the world lack 
the resources to make those searches. But now, the authors 
of Wild Cars have done it for them. 

Only a deep and abiding dedication lo the cal tribe 
could possibly inspire such a magnificent effort, so to an 
alleionudo such as myself, this book is mouthwatering. 
Here ir is, you say to ytjurself as you open llie pages with 
reverent anticipation. Here ir all is. And sure enough, one 
need only to let the book fall open for suineihing to spring 
off the page—from the (lo me) grim report that the tnophy 
hunting of lions by sportsmen brings twice as much 
income lo a certain African country us cun he derived from 
the viewing of lions by tourists in the nutiunal parks, to 
the perils awaiting those who would attempt to identify 
individual iiuninlaiii lions by their tracks, to the tantuliz- 
iiig fact that rusty-spotted cats sometimes keep their kittens 


in the attics of houses set in rice fields, and that Al'rican 
golden cats, which have never been studied but arc known 
lo inhabit rain forests, may include as prey small primates 
who fall from the trees and lie injured on the ground. Such 
observations, anecdotal and fragmented Though they may 
be, are nevertheless precious for two reasons: first, their 
very existence makes it clear that if we don’t preserve the 
species, these passing observations may pmvide the only 
knowledge wc'lj ever have; and second, as a whiff of salt 
air suggests the occun: liny bits of infonnation, however 
incomplete, suggest an entire lifestyle, in all its complex¬ 
ity, of animals that at this point we km>w little about, and 
that the vast majority of ns will surely never see. 

The mass of data assembled by the authors is analyzed 
to present general principles of conservation giving a clear 
sense of where the priorities for future conservation lie. 
These are summarized at the end of each of the Major 
Issues chapters. The Action Plan itself (Pari 111) trans¬ 
lates the principles into concrete action—these projects 
should be carried cut in the 1990^ to improve the conser¬ 
vation of vulnerable cat species. 

But the most important contribution that a bock on any 
animal can make is to the future of its subject. Time is get¬ 
ting short for many of the cats discussed here. In particu¬ 
lar, Ihe big cals—tigers, lions, leopards, jaguars, snow 
leopards, and cheetahs—face the hostility oi farmers 
because of real and perceived threats to livestock and, 
sometimes, people, d'hese cats are often killed indiscrim¬ 
inately and their future outside wclhprotected areas is in 
serious jeopardy. In one of the most iinporiant chapters 
of this kx)k* Kristin Nowell and Peter Jackson review the 
situation and discuss measures to niinimi/e livestock pre- 
diition so that big cats outside protected amas can eo-exist 
with people. This is of vital importance because musl 
reserves are far too small to aceomimKlate viable big cat 
populations with a gotxl long-teini chance of survival. 

A new and grave lineal, witli ancient roots, is the hunt¬ 
ing of tigers and other big cats for bones for traditional 
medicine in China and elsewhere in Asia, This is causing 
a marked decline in tiger numbers, and in lulc 1992, Peter 
Jackson predicted thaU unless current trends were shar|:)ly 
reversed, the tiger faced virtual extinction in the wild within 
a decade. Since then it is estimated that, in India alone, over 
600 tigers have been poacheii, while, in Russia, Siberian 
tigers have been reduced from around 300 to fewer than 
200. Large numbers of contraband skins and bones have 
been seized, but they can only be the tip of the iceberg 

Wild cats should not be seen merely as beautiful, but 
of little practical value. The eats are pari of die web of I lie, 
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the mutual interaction of animals and plants, which under¬ 
pins human life on Planet Earth. 

By its very existence this marvellous work seems to 
edio Walker's words in Mummah of the Work/, to whom 
the great biologist dedicated his enterprise. “To the mam¬ 
mals, gi'cat and small," he wrYite, “who coniribLitc so much 
to the welfare and happiness of man, another mammal, 


but receive so liltie in [durn, except blame, abuse, and 
extermination." 

Here, in the hands of Kristin Nowell, Peier Jackson, and 
the lUCN/SSC Cat Specialist Group, the cat family is at 
last well-served. 

Klizabeth MurshuU Thomns 
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(trade): Tor Kvam (Norway); Sally Lahm (Gabon); Karen 
Uiurenson (cheetah); Nigel Leader-Williams (Tanzania); 
Paul Ley hausen (cat species, taxonomy); Donald Lindburg 
(cheemh in captivity); Malan Lindeque (Namibia): Fred 
Lindzey (puma); Lu Hoiiji (China); Ma Yiqiiig (China); 
Kathy MacKinnon (Thailand); Stephen MacOrist (disease, 
European wildcat); David Mai Ion (Ladakh and Mongolia); 
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Mukhina (Central Asian republics); lyad Nader (Saudi 
Arabia): Stephen Nash (trade); Jan Ncl (South Africa); 
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(lion); Bruno Paris (Guiiica-Bissau)i Juiiaidi Payne (Sabah 
and Sarawak); Pierre Pfeffer (Bornean bay cat): Hubert 
Planton (West and Central Africa); Kim Poole (Canada 
lynx, Tade); Howard CJuigley (Latin Amoi iea); Pat Quillen 
[cats in captivity); Alan Rabinowitz (tiger, clouded leop¬ 
ard, southeast Asia, research); Bernardino Ragni (Italy, 
taxonomy); M.K. Ranjitsinh (India); Mohammed Reza 
Khan (Bangladesh, United Arab Emirates); Wolfgang 
Richter (Zaire); Tam Roberts (Pakistan): Robert Rolley 
(bobcat); Mark Rosenthtd (tlat-headed cut in captivity); Ian 
Ross (puma): Jurgen Kottmann (Chile); Deb Roy (tiger, 
India, management); Royal Forest Dept, of Thailand; 
Richard Salter (Laijs); Charles Santiapillui (Indonesia and 
Vielnum); Pianabes Sanyal (India, management); Karen 
Sausman (sand cat in captivity): Nan Schaffer (flat-headed 
cat ill captivity), George Schaller (Tibet); Luc Scheepers 
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Introduction 


The Cat Action Plan 

Wifd Cars: Slain,\ Survey and Conservalion Action Plan 
consists of a review and analysis of information relevant to 
the conservation of wild cats, and a priority action pro¬ 
gram. Part 1 provides sumiimries of the biology, ecology, 
distribution, and conservation status of each cat species. 
These Species Accounts are organized under five gco^ 
political regions: Suh-Saharaii Africa, North Africa and 
southwest Asia, Tropical Asia, Eurasia, and the Americas, 
Part il CMimines the major issues pertinent to the conser¬ 
vation o] all eats: habitat loss, manugenictU of big cats near 
people, research, trade, cats in captivity, and reiniroduc- 
lion, Parts \ and II together form a comprehensive refer¬ 
ence for people interested in cats and their conservation. 
The information contained wilhin is a denionsiration of the 
work of cat specialists, and it is hoped that the rich and 
multi-faceted picture of cals and their conservation which 
emerges will stimulate more people to become active on 
behalf of the wild cats. 

Wild Cals is more, however, than an aulhoritative ref¬ 
erence work. It is a strategic planning document which 
prescribes methods for making cat conservation more 
effective, These principles cal conservation, which can 
he drawn from the text, pi if?ritize conscrvatioii action on 
both international and regional levels. The principles also 
serve as a framework to aid local authorities in planning 
their own cat conservation priorities. 

Part [Jl, the Action Plan itself, presents 105 projects that 
build on the data and recomniendaiions pre.sontcd previ¬ 
ously, and focus the general principles of cat conserva¬ 
tion. Drawn up by the Cat Specialist Group, they 
concenuaie on ilic most vulnerable species and are priori¬ 
ties for cat conservation in the 1990s. ImplemenLalton of 
these projects forms the mission of the Cat Specialist 
Group over the coming decade If these projects realize 
their objectives, the family bclidae should enter the 21 si 
century in good shape. 

The priority projects listed in the Action Plan, for the 
most pari, are in need of (i) financial support and (2j 
researchers and others to work on them. Those interested 
in funding, carrying out, or helping with any of these pro¬ 
jects should contact the Vice Chairman, Projects for 
details: Kri.stin Nowell, 2520-4 41st Sh NW, Washington 
DC 20007, U.S A, 

An Executive Sutniiiary ol Wild Cais prefaces Part L In 
addition, the “Major Issues'" chapters of Part 11 end in short 


summary sections which outline key points. A regional 
index to species vulnerability, which generally indicates 
species conservation priority, prefaces each regional chap¬ 
ter in Part L the Species Accounts, The introduction to 
the Species Accounts explains how species vulnerability 
is ranked. Part 111, the Action Plan, is organized accord¬ 
ing to the topics examined in Part II and the species order 
of' Pail L 


The Cat Specialist Group 

The lUCN/SSC Cat Specialist Group is the world's pre¬ 
mier body of scientific and practical expenise on wild cats 
and their conservation. Over 160 jnembers (.see Appendix 
5} represent 50 countries and include field biologists, 
wildlife managers, government officials, leaders of non- 
go vern mental orguni/aiions which fricus on cat conserva¬ 
tion, and oihej specialists froiii diverse but inieiTcbied 
fields including taxonomy, genetics, environmental law, 
wildlife trade and use, con.servation education and wildlife 
photography, small population biology and captive breed¬ 
ing, and wildlife vetcinnary medicine. These people serve 
as Cut Specialist Group iiiembers in their personal capaci¬ 
ties, but bring with llieni the cxperient:e and the knowledge 
gained in their professional careers. They volunteer the 
best of their thinking, and also, in many ca.scs, their lime 
and services, for cat conservation. This document repre¬ 
sents the Group's first major collective effort to review 
what has been accompli.shed in the past, and to prepare a 
strategic plan for future action. 

Through its members, the Cat Specialist Group main¬ 
tains a subsumtiol collective library. The Group plans to 
consolidate and disseminate this resource by establishing a 
Cat C’on.scrvation Data Center (see priority project in Part 
111), The Chairman publishes a biannual new.sletter, Cai 
News, which is circulated to members of the grtmp. It is 
available to anyone else who makes an annual donation to 
a special fund in the name of "Friends of the Cat Group," 
For more infonnalion about the Cat Specialist Group, 
contact: Peter Jackson, Chairman, lUCN/SSC Cal 
Specialist Group, Route ties Macheretles, 1172 Bougy- 
Viliars, Switzerland, Tel -i- Fax: 441 (21) 808 6012, email: 
peterjacksonCc^gn.apc.org or c7o the Species Survival 
Commission, lUCN —The World Conservation Union, 
1196 Gland. Switzerland, Tel: 441 (22) 999 tX)01, Fax: 
+41 (22) 9990015, email: mgd@hq,iucn.ch(atln jack.son). 
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Exectiitve Summary 


Executive Summary 


Wild Cats: Status Survey and 
Conservation Action Plan 

There are 36 species of wild cal, ranging in size from the 
tiger to the tiny msty-spoUed cal. They are found in every 
cantinem except Australia and Antarctica. This docii- 
meni, Wild Cats: Staws Sitn^ey and CtfnscfTcirion Action 
Pkin, is designed lo prof note die conservation of all the 
wild cats in their natural surroundings. The increase in 
numbers of people, the spread of settle men t and the 
exploitation of natural resources of wild lands hitherto 
liule disturbed, together with pcrseciihon, are threatening 
some cals with cxtinciioiL Other cal species arc declin¬ 
ing in numbers. 

To assess the vulnerability of the cats, a system has 
been developed to rank thcjii in Jive main categories, both 
on a world basis and a regional basis. The ranking sys¬ 
tem is ba.sed on four factors: 

]. The number of habitat types with which each species 
is associated: the J’ewer hiibiUils with wliieh a species 
is associated, the more vulnerable it is to habitat loss, 

2, Total range size: the smaller the distribution of a species, 
the more vulnerable it is to further loss of range, 

3, Body size, which provides a link to estimates of total 
numbers: the larger the eai, the fewer the number of 
individuals likely to be located in a given area com¬ 
pared with smaller cals, 

4, Active Threat (“A"), which refers to high levels of 
liunling pre.ssure, leading to the loss of animals from 
habitat in which they would otherwise be present, 

Combining the scoring on these factors makes it possible 
to group cats into categories in order of their priority Ibr 
conservation (Boxes I and 2). The ranking system is 
described in detail in the introduction to Part L 

In general, species in Category 1 warrant llrst atten¬ 
tion, both globally and regionally. Yet practical consider¬ 
ations play a large role in determining how conservation 
action should be structured in terms of projects. For exam¬ 
ple, the Tbcriim lynx emerges as the most vulnerable wild 
eat and is ranked ahead of the tiger, although Ihe tiger is 
seriously threatened. However, it will take much more 
conservation ellort to save the tiger than the Iberian lynx. 
The total numbers olTbcj iaii lynx may be fewer than tiger, 
but the lynx occurs mainly In Spain, and this allows for 
unified conservation action. The tiger is scattered in small, 
localized populations in 14 Asitin countries, including the 
world's two most densely populated nations, India and 
China, Moreover, the primary threat facing the tiger is ille¬ 


gal trade in tiger bone for Asian traditional medicines, and 
ihis calls for expertise in several fields: protection of key 
populations in reserves: protection ol tigers outside 
reserves: analysis of the consumer market for tiger bone; 
and effective enforcement of both national and interiia- 
fionnl trade bans. This explains why more priority projects 
are proposed for the tiger (14J than for the Iberian lynx 
(.3) in the Action Flan, 

For many of the most vulnerable small eats, there is 
little knowledge of their biology and ecology. Conserva¬ 
tion of these species will be difficult without this baseline 
information. There arc thus relatively few projects for 
liiese species beyond basic studies of natural history and 
detailed surveys of the distribution of sub-populations. 

Part I; Species Accounts 

The ,Species Accounts provide the latest infoi muLion on the 
biology, ecology and conservation status of the wild cals. 
Photographs illustrate the characteristics of each cat, and 
maps provide the latest information on their range. The 
species accounts serve as a database, to be built on as 
research produces more information. 

Part II; Major Issues in Cat Conservation 

Part If is devoted to the review and analysis of six major 
issues in cat conservation: 

Chapter 1, Habitat loss and fragmeniatjon 

Chapter 2, Management of big cats near people 

Chapter 3. Research 

Chapter 4, Tritde 

Chapter 3, Captive breeding 

Chapter 6, RciiitiTxluction 

Examination of these issues leads to several inier-rclaled 
conclusions about cat conservation, which arc siiTnmari7.ed 
at the end of each chapter. These are reviewed in ibis 
Executive Summary in the form of key general questions 
which the Action Plan projects are designed to answer. 

How do cat .\pec ies adapt to different forms of 
habitat toss and mmlifn ation ? 

Chapter 1 shows that most of the world’s original natural 
vegetation has been modified in some way by people. 
Protected areas cover only small portions of the range of 
most species, so that most cats live in modified habitat, 
Forlunalely, eats, not having specific vegetation require¬ 
ments, are more flexible than many other animals in terms 




Execuf^e Summary 


Box 1 

Global Ranking of Cat Species 
Vulnerability 

Category 1 (Top priority) 

Iberian lynx 

Lynx pardinus 

Category 2 

Tiger (A) 

Panthera tigris 

Snow leopard (A) 

Unda unc/a 

Bornean bay cat 

Catopuma badia 

Chinese mountain cat 

Felis bieti 

Black-footed cal 

Feiis nignpes 

Kodkod 

Oncifefis guigna 

Andean mountain cat 

OreatlufuS jacobitus 

Flat-headed cat 

Prionailunis planiceps 

Fishing cat 

Pfhnailurus viverrinu^ 

African golden cat 

Profefis aurata 

Category 3 

Cheetah (A) 

Adnonyx jubatus 

Lion (A) 

Panthera feo 

Jaguar (A) 

Panihera ones 

Asiatic golden cat 

Catopuma temmincki 

Oncilla 

Leopardus tigrinus 

Rusty-spotted cat 

Prfonaiiurus rubiginosus 

Clouded leopard 

Neofelis nebulosa 

Marbled cat 

Pardofetis marmorata 

Category 4 

Sand cat 

Felis margarita 

IVtargay 

Leopardus wiadi 

Serval 

Leptaflurus sen/af 

Canada lynx 

Lynx canadensis 

Geoffrey's cat 

Oncif&iis geoffroyi 

Manul 

Otocofobus manul 

Category 5a 

Puma {A} 

Puma ccncolor 

Leopard (A) 

Panthera pardus 

Ocelot 

Leopardus pardafis 

Eurasian lynx 

Lynx lynx 

Bobcat 

Lynx rufus 

Pampas cat 

Oncifelis coiccoio 

Category 5b 

Caracal 

Caracal caracal 

Jungle cat 

Felis chaus 

Leopard cat 

Prionaiturus bengalensis 

Category 5c 

Wildcat 

Felis sOvestris 

Jaguamndi 

Hsrpailurus yaguarondi 

A=Actively Threatened 

(High levels of hunting pressure) 

See pages 2-6 for explanation of 
vulnerability ranking system. 


of their ability to persist. Kor esiiinpleH logging: in tropical 
rain forest does not necessarily lead to ihe decline or extir¬ 
pation tjfits cat populations. As discussed in Chapter 3, 
iheie liave been relatively few studies of cats in altered 
habitats; most have been done in protected areas. Several 
Action Plan pnyects (numbers 2 and 23) have been 
designed to identify the variables which pennit cals to per¬ 
sist in different forms ol modified habitat. In addition, a 
number oi natural history studies are proposed which 
should be carried out both in good-quaJity protected habi¬ 
tat and in a type of modified habitat which predominates 
williiii the range of the species. It is important for these 
studies to estimate cat densities in jnodified habitau so as 
to calculate numbers over large areas of their ranges. 

Which types' ofhuhiUtl ate most mrpornmf 
far cat species conscnuition 7 

Certain habitat types arc the richest in vulnerable cat 
species, but arc either declining in area or becoming frag¬ 
mented. These include tropical moist forest, especially in 
the lowlands, tropical montane complexes, high alpine 
habitat, and ma jor weiliinds. Conservation of these habitat 
types is important for cat species- Protected areas need to 
be sufficiently large to support viable populations of the 
biggest cats. 

What matuigemen! a teas a res can be taken io fmmtofe 
Cfjfiservatirm aj big cats living near people/ 

Most cats arc found outside protected areas, and live near 
people. They risk extirputioii through unsuitable modifi¬ 
cation of their habitat, depletion of their prey, and persecu¬ 
tion. This is particularly true for big cats, which can cause 
significant economic losses when they prey on livestock, 
particularly for poor owners of a few animals. Several 
Action Plan projects focus on the study of big cats which 
Jive among people, and on the recommendation and iniplc- 
nienlalicHi oi’ elfeclive manageineiiL measures (ProjeeLs 5.6. 
22,23,31,32,40, 51, 52, 71.74,7.5, 93, and 102), 

What are the biological and ecological 
requirements ofvufnerahte cat species? 

To evaluate the conservation status of cat species nn a 
national or regional scale, a basic understanding of their 
biology and ecology is needed. Otherwise, it is difficult 
TO plan specific conservation measures. Fora surprisingly 
high luiTiiber oi vulnerable species, natural history has 
never been studied, cither in detail or at all. A number of 
Action Plan projects have been pul forward ro address 
these major gaps in our knowledge of the cal lamily 
(Piojects 2, IS, 20. ,34, 37, 42, 43, 57. 5^, 60, 61,63, 64, 
66, 6H, 76, 77, 91, 92. 94. 96. and 99). In addition, long¬ 
term studies which have gathered comprehensive baseline 
data on cat populations should be continued- 
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Regional Ranking of Cat Species Vulnerability 


Sub-Saharan Africa 

North Atrtca and Southwest Asia 

The Americas 

1 . Black-footed cat 

1. Cheetah (A) 

1, Kodkod 

T African golden cat 

1. Asiatic lion 

1 . Andean mountain cat 

2, Cheetah (A) 

2, Serval (A) 

2, Jaguar (A) 

2, Lion (A) 

3. Leopard (A) 

2. Oncilla 

3. Serval 

4. Sand cat 

3. Margay 

4, Leopard (A) 

5a, Caracal (A) 

3. Canada lynx 

4, Caracal 

5a. Jungle cat 

3. Gsoffroy’s cat 

5. African wildcat 

5b. Wildcat 

4, Puma (A) 



4. Bobcat 



4. Pampas cat 



5, Jaguarundi 

Tropical Asia 

Eurasia 


1. Tiger (A) 

Asia sub-region 


1. Bornean bay cat 

1. Snow leopard (A) 


2. Clouded leopard (A) 

1. Chinese mountain cat 


2. Asiatic golden cat 

2. Asiatic wildcat 


2. Flat-headed cat 

2. Manui 


2, Rusty-spotted cat 

3. Eurasian lynx 


2, Fishing cat 



2, Marbled cat 

Europe sub-fegior\ 


3, Leopardi (A) 

1 . iberlan lynx 


4, Jungle cat 

2. Eurasian lynx 


5. Leopard cat 

3. Eurasian wildcat 


Note: Ifiorriote cat not ranked but high priority (see page xiv). 


See pages 2*6 for explanation of vulnerability ranking system. 



How jra^mefited ore cat \pevies pe^putoikma 
Many cat Jipecics have been extirpated from large part.'; 
of iheir ranges, but this has rarely been Jiiapped. 
Populaiion fragmentation can result in small, isolated 
populations, which arc particularly vulnerable to extinc- 
liori* Mapping tile deUiiled distribulion of cal populations 
wii] greatly aid in fixing priorities for the conservation 
elTort, and a number of Action Plan projects have been put 
i'orward to start this process (Pix>jecLs 3,4, J9, 21, 25,26, 
28, 39,41,42, 49, 53,59, 62,65, 72, 73. 90.91,92, 

97,99, and 104), 

How cciti rats he roan ted effe('tiveh 7 
Because cars arc mainly nocturnal and secretive, they are 
difficult to census. But it is impossible to assess the sta¬ 
tus of a species in a given area withoul reliable indexes of 
numbers and population trends. This is particularly impor¬ 
tant for the tiger, which is being heavily pouched for bones 
and (iiher parts. Two Action Plan projects (numbers 7 and 
50) are designed lo develop and promote appropriate cen¬ 
sus measures. One of them focuses on improving the 
counting technique used in India, which has a long his¬ 


tory of tiger censuses and is home to most of the world's 
tigers. The improved techniques will be applicable in the 
census of Other big cats, 

ffow can the viohj/ify of cat fTopida tarns he ensured'^ 
Studies in conservation biology show that small, isolated 
populations are highly vulnei'ahle to decline and extinc¬ 
tion, Because cats occur at relatively low densities, most 
protected areas conserve only small populations. Arc 
these populations to*) small to he viable? Pniject 8 aims 
to apply the MVP concept to cat species, particularly the 
larger cats, in the light of whut is known of ihci]' biology 
and ecology. This information will then be used to analyze 
the viability of sub-populations throughout the range of a 
species. Other aspects of MVP conservation arc covered, 
including the extent to which habitat corridors can enhance 
the persistence of a population by allowing the movement 
of individuals between populations (Project 50); the role of 
disease in small populations (Projects 11 and 27); limiting 
factors of populations (Projects 36,46. and 55); and the 
ecology of isolated populations, paHicularly in tenns of the 
impact of predation on numbers of prey (Project 29), 
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How am ihe amsenmon oj fuli uura:s‘pecijic 
diverstty be ettsiiredi^ 

There is general agreement that most classically described 
eat subspecies are not valid, but Jitile progress has been 
made in re-defining subspecies using modem techniques, 
including genetic analysis. The Action Plan identities taxa 
lor which both Held conservation efiorts, as well as genetic 
studies, aie of highest priority (Pj ojecU 10, 36* 44, 46,47. 
56,67,69, 70, 78,79, 89.95* 100, and 105X In addition, 
it is recojnmended that field biologists increase their 
efforts to collect biological samples to help in evaluating 
subspeciation (Project 9)* and that zoos continue their 
efforts to identify subspecies and conserve viable popula¬ 
tions of key laxa (Project 15), 

Haw am illegal trade in cat products he 
vontrolh'd effeetiveh? 

Commercial poaching and illegal trade arc serious threats 
to sonic species, To minimize them, a great deal of infor¬ 
mation is required about the consumer market for cat pnid- 
iicls. There is a need to know about the size of the nuu ket* 
sales volume, trade channels and pallems, key playeis in 
the market, consumer motivation, and law enh^rcenient 
mea.sures and their effectiveness. This is most urgent for 
the tiger: the consumer market for tiger bone medicines 
has scarcely been investigated (Project 12). 

How can the sustainability of hunting 
for cats he ensuraV^ 

Economic value is an important incentive for cal conser¬ 
vation* and some of the most significant values ai-e derived 
from hunting for the fur trade and for sport. Projects are 
proposed to further develop management Techniques to 
ensure that hunting pressure does not lead to major 
declines in numbers and that yields are sustainable 
(Projects 13* 33* and 98). 

How can zot^s contribute most effectively 
to eat eonsejyafian ? 

In terms of captive eat populations, experience in ihe 
genetic management of small populations, and the ability 


to promote cat conservation, ztH)s have resources which 
are becoming increasingly appreciated by the conservation 
community. Expertise in small population biology is culled 
for in Project 8, In addition, as zoos become involved with 
conservation of wild populations, a /xw^-sponsored fund 
for field conservation is proposed (Project 14). 

Hfm well di^es cat reintroductiou work, and for 
whkh tiixa is it a priority? 

Rciiitroduction of caplive-brcd cals is often seen as a 
means of maintaining wild populations, However, re- 
introduction is a complicated matter and is not practical if 
the factors which led to the decline or extinction in the first 
place have not been alleviated. The establishment of a 
population cun be difficult when habitat is fragiiieiiLed and 
used by humans. Projects 16, 17, 84, and 85 monitor the 
long-term progress of rcintroduction attempts. In general, 
reintroduction is not of high priority for cats* because none 
have become extinct in the wild, and efforts should first 
be focused on ensuring that they do not. However, the 
Asiatic lion is in a grave situation because it survives only 
as a single;, highly vulnerable wild population in India's 
Gtr Forest. As insurance against sudden, catastrophic 
extinction, a second piijpulation urgently needs to be estab¬ 
lished, J^ossiblc sites are being surveyed and assessed in 
India (Project 35). 

Part III; Action Plan 

Members of the Cat Specialist Group arc involved in stud¬ 
ies and conservation of cals in all the continents. They 
have provided information about their current projects, 
and proposed others that they consider priorities for con¬ 
servation in the 1990s. Other projects have arisen from 
the research conducted to produce this document. Part 
111 provides summaiies of 105 projects. Some already 
have financial support* but most require funds if they are 
to be implemented. The Cat Specialist Group will actively 
seek funding for these priority projects, and hopes for 
sympathetic consideration by major institutions, as well as 
private donors. 
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Taxonomy o/ the Fetidae 


Taxonomy of the Felidae 


In practice, ccinscrv aLion of cals in the wild has tc be based 
ou populations rather than taxonomy, but taxonomy is an 
aid to prioritizing allocation oT conscrviilion resources 
between dilTereni populations ll is thus essential that elas- 
sitication schemes accurately capture t’elid diversity, in 
lei Ills ofjiol only morphology, but also genetics, and, if 
possible, ethology. The hisloi-y of cat species eluLssifica- 
lion, which has seen extremes in both “splitting” and 
'"lumping," is 1 ‘evicwcd below by Lars Wcndelin in a paper 
written especially lor this volume. 

Wild Offs follows the taxonomy set oiii in the latest edi¬ 
tion of Mummci! Spede^ ^rfthe World (Wozencraft 1993). 
Wo/eneraft has explained that bis laxoiiomy is not a piece 
of primary research, bur a compi lation of recent literature. 
He evaluated what others had donc^ based on primary lit¬ 
erature, ciiseaiding slatcnicnts Liiisuppotlcd by data (C. 
Wo/encraft itt tin. 1993), His classifieahon is used here 
for practical reasons, without prejudice, as it ha.s been 
adopted by the Convention on Irilcrnalional Trade in 
Hndangered Species of Wild Fauna and Flora (CITES) and 
the World Conservation Monitoring Centre (WCMC), 

Some of the new desigiialioiis are controversial and will 
surely be the suhjecl of fulure debate, One example is the 
Iriomote cat, which was originally described as a mono- 
lypic genus Maxtuiunts momytensk (Iniaizumi I %7), but 
was later placed close to the leopard cat within the genus 
(Henimer l97Sa, l.cyhausen 1979, Corbett 
and Hill 1993): it is now relegated to a subspecies of the 
leopard cat by Wozcncraft (1993). If the Irionioic cal is 
considered a full species, it is the most endangered eat in 
the world, with u population of only 100 animals on the 
small Japanese island of Iriomote, If it is considered a sub¬ 
species, it becomes one of several island populations of the 
most common cal in Tropical Asia. Nevertheless, beeausc 
of its distinctive characteristics, which led to the uncer¬ 
tainty in clas.sification, the Iriomote cat merits special 
attention. 

M^idern taxonomic Ifamcworks have lumped most of 
the smaller cal species into the genus Fdis —29 acetad- 
ing to the previous edition of Mammo! Spvdcs of the 
(Nowak and Parudiso 19t^3). Wozcncrdl (1993), 
however, broadly promotes the subgeneraof the old genus 
Fdis to full generic status, a step which better rellects the 
substantial variatiun among so many species. As Pocock 
(1951) noted In his Catalogue of the Germs Fefls: "Tfbe 
old genus] fidts is a heterogeneoLis, unwieldy usseiiibluge* 
ranging practical I y all over the world, apart from 
Madagascar, some small islands and the Australian 
Region. Considering its wide distribution and exceedingly 
varied habilal.s, it would be strange if the family had not 


become diffeienlialed into groups of generic slalus," 

Under the new taxonomy, a number of former Feiis 
species arc now placed in monotypic genera: the caracal, 
jaguaruiidi, .servaL Andean mountain cat, Pallas's cat, 
African golden cat, puma, and marbled cat, The three 
lynxes—Eurasian {lynx), Canada [canadensis), and Iberian 
[pardiniis )—<iftcn labelled conspccific, have full species 
status within the genus Lynx^ The strongly-patterned spoi¬ 
led South American cats—tKclol {pardolis)^ oncilla 
nus), and tnuigay (vvitdl )—have been placed in the genus 
Leoffardits, while the lightly spotted cats of the southern 
region 'patripas eat (cokn vj(o)i Geoffroy’ s cat iy^eoffroyi). 
and the kodkod —are grouped in the genus 

Ondfelis. The Asiatic golden cal {temfuincki) and the 
Bornean bay cat {hadki) arc placed together in the genus 
Caiopunut, The snow leopard is separated from the genus 
Fanlhcni and given i'ull generic status as UncUt uncta. 

With regard to subspecies, there is considerable debate 
on definilion, and even whether the tradilional taxonoiuic 
concept is valid in the light of contemporary knowledge 
of pi:>puliUion biology and genetics. Tt is generally agreed 
that too many subspecies of cats have been described in the 
past on the basts of very slim evidence. However, there is 
some uncertainty as to how to proceed with redefinition, 
and die task is hirge—the Fclid Taxon Action Group of the 
American Zoo and Aquarium Association (formerly the 
AAZPA), which is concerned mainly with appropriate rep¬ 
resentation of wild diversity through captive breeding, has 
recommended the re-evaluation of 235 out of 259 sub¬ 
species recognized by the group {Wildt et of. 1992a). 

Molecular analysis is potentially m important lool for 
this exercise. The leopard, for example, show^s great vari¬ 
ation ui coat partem and size, but recenl molecular studies 
have led to the proposal ihat all African leopards—nearly 
30 have been described, living in habitats which range 
from desert to tain forest—should be considered one sub¬ 
species Fafithera panhis pardus (Miththapaki 1992). 
However, can such findings be reconciled with data gath¬ 
ered by classical anatomical measurements and descrip¬ 
tions, and with what new knowledge has been gained 
through field studies of behavior and ecology in different 
environments'^ In Part II Chapter 3, where the question 
of subspecies is discussed in more detail, Stephen O'Brien 
puts ibrward a useful definition, outlines the sortof evi 
lienee nl differentiation that molecular biologists should 
look for, and stresses the need for cooperative work 
between the dilTereiil scientitlc disclipiiies. 

Given the difficulty ol'defining subspecies and the lack 
of comprehensive evaluation at thi.s level of the family 
Felidae, this Action Plan refers only to those subspecies 


XVI 



Taxonomy of th& Felidae 


BOXi 

Classificatton of the Felidae 

by W. Christopher Wozencraft (1993) 

Family Felidae G, Fischer, 1817 
Subfamily Adnonychlnae Pocock, 1817 

Ac/no/iyx Brookes, 1828 

jub^tus Schreber, 1776 Cheetah 


Subfamily Felinae Fischer, 1817 

Camcaf 

caracal (Schreber, 1776) Caracal 


Cafopijma Severtzov, 1858 

badia (Gray, 1874) Bornean bay cat 

temmmcki ^ (Vigors and Horsfield, 1827) Asiatic golden cat 


Feiis 

£ve^/Mplne‘Edwafds, 1892 
Schreber, 1777 
marganta Loche, 1S5S 
n/jgnpes Burchellp 1824 
sf/v^sfns Schreber, 1775 


Chinese mountain (desert) cal 

Jungle cat 

Sand cat 

Black-footed cat 

Wildcat of Africa and Eurasia 


H&rpailurus 

yaguarond/Lac^p^e, 1809 

Leoparto Gray, 1842 

parda//s (Linnaeus, 1758) 
f/jgrt> 7 L/s (Schreber, 1775) 
w/ec/j (Schinz, 1821} 

Lepfa/Vurus Severtzov, 1858 
serva/(Schreber, 1776) 

Lynx Kerr, 1792 

cBnaden^ Kerr, 1792 
/ynjr (Linnaeus, 1758) 
pard™s{Temminck, 1824) 
rufus (Schreber, 1776} 

Onc/feWs Severtzov, 1058 
colocoio (Molina, 1782) 
geoffroyi (d'Orbigny and Gervais, 1844) 
gufgna (Molina, 1782) 

Oreailunjs Cabrera, 1940 

yiacob/fL/s (Cornalta, 1665) 

Ofocotobus Brandt, 1842 

mar7t//(Pallas, 1776) 

Pfrona/Zyrys Severtzov, 1858 
bengaZens/s (Kerr, 1792) 
plantceps (Vigors and Horsfieid, 1827) 
fubigincsus [I. Geoffrey Saint-HHaire, 1831) 
wVemnus (Bennett, 1833) 


Jaguarundi 


Ocelot 

Oncllla, Little tiger cat 
Margay 


Serval 


Canada lynx 
Eurasian lynx 
Iberian lynx 
Bobcat 


Pampas cal 
Geoffrey's cat 
Kodkod 


Andean mountain cat 


Pallas's cat 


Leopard cal 
Flat-headed cat 
Rusty-spotted cat 
Rshing cat 
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Profe/fS Severtzov 1858. 

aurata (Temminck, 1827) 

Puma Jardine, 1834. 

concohr (Linnaeus 1771) 


Subfamily Pantherinaa Pocock 1917 

/Vec?MsGray, 1867 

nebuiosa (Griffith^ 1821) 

Panf/rera Oken^ 1816. 

feo (Linnaeus, 1758) 
onca (Linnaeus, 17^) 
psfcfus (Linnaeus, 1758) 
(Linnaeus, 1758) 

Pardofe/Zs Severtzov, 1858 
marmorata Martin, 1837 

LZnc/a Gray 1854 

unda (Schreber, 1758) 


African golden cal 

Puma, Cougar, or Mountain lion 

Clouded leopard 

Lion 

Jaguar 

Leopard 

Tiger 

Marbled cat 

Snow leopard 


Wozencraft, W.C. 1993. Order Carnivora. Pp. 286-346 in D.E. Wilson and D.M. Reeder, eds. Mammal species 
of the world: a taxonomic and geographic reference (Second edition}. Smithsonian Institution Press, Washington 
D.C. and London. 

^ jacobita, wiedii, and temminckti in Wozencraft (1993) amended \ojacobitus, wiedr and temmincki in accordance 
with the 1985 InternalionaJ Code of Zoological Nomenclature Article 31 a mandating that patronymic species names 
follow the rules of Latin grammar. 

Note: Brackets round the name of the authority indicate that the genus has been changed since first 
publication by that authority. 


which have been relatively rigorously evaluated, and gen¬ 
ially prioritizes conservation action ul the species level. 
However, it is also recognized that preservation of a 
species includes iis IliII diversity, and iliat at present it is 
inira-, rather than interspecific diversity, which is most 
threatened in llie cal family. A list ofchLssically described 
subspecies is included in Appendix I. and much greater 
effort should be directed towards defining differentiation 
within cat species through more extensive collection and 
analysis of field samples, A protCKol for the collection of 
field samples, a collaborative el fort by a museum-based 
anatomist and a wildlife veterinarian, is contained in 
Appendix 2. I’here are a number of taxonomy-related pri¬ 
ority projects in Pai1 Til. 

Below, Lars Werdelin reviews historical efforts to 
classify cat species, and Stephen O'Brien discusses the 
usefulness of genetic analysis in clarifying felid evoUi- 
iionary history. 


The History of Felid Classification 

hy Lctrs WenkUn 

Like most other groups of organisms, fclids have been 
the subject of a number of revised classificatioiis since 
Linnaeus (I 758), in the lOth edition of his Systema 
Natifrae. laid down the first foundations by naming the 
genus Fviis. The following is an ancmpl to provide a 
brief history of these class!ilcalioii attempts, illustrating 
our growing understanding of the interrelationships ol' 
the living cats. In addition to the works discussed here, 
which arc all mainly concerned with living felids, there 
have been many works that iti a general way have tried 
to relate fossil and living felid taxa. However, most of 
these have not dealt specifically with the ancestors of liv¬ 
ing species, or where they have done so, have concerned 
themselves with only a limited set of taxa. Werdelin 
(Jf)81) is an example of such a study. These have not 
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bt^n considered in this review. 

The first author specifically lo consider relationships 
between species within the family Felidae was Jardine 
{1834). He dislingnislied five genera, Leo, Limuo 
Cyiunltinis, Lyfu htifi, and Lefts. In the (Irsl of these he 
placed only the linn, then separated into two species. In 
the second he hud the pujiia, the jaguarundi, and the pam¬ 
pas cat (one color phase). In Cvfiaihints he placed only the 
cheetah. In Lynch us he placed the Rurasian and Canada 
lynxes, as well as the bobcat, caracal, African golden cal, 
CiCoffroy'seaL jungle cat and black-looted cat. In tefis, 
finally, he placed all other species known at that tiiiie; 
tiger, leopard, jaguar, snow leopard, ocelot, niargay, 
one ilia, leopard cal, clouded leopard, servaL pampas cal 
(other color phase), and Eiiroj'tean, African, and Asian wild 
eats. He did not consider relationships within these genera. 

Although quite different from our cun cnl conception of 
felid interrelationships, Jardinc's classification neverthe¬ 
less contains some themes which have run iliroLigh the 
siihject ever since. These include the reeogiiitian of a 
genus Felts sensu sfrieto (although broader than currently 
Ltinceived); the recognition of LvfM as a distinct genus 
(also broader than currently conceived); the relationship 
between the caracal and the lynxes: and the relationship 
between the puma and the jaguarimdi, The latter relation¬ 
ship, which is highly controversiaL has been supports) by 
many authors since, and it is inleresliug lo find its roots at 
such an early stage of the game. 

Jardine was a precursor and his classification a crude 
first attempt, although an interesting one. The modern 
age of felid classification begins with Seven/ov (lSfi7- 
1858). This author discussed the evolution of carnivores in 
general and tel ids in panicular, with special emphasis on 
hiogeography and its relationship uy felid classification. In 
the process of so doing he erected a number of new^ genus- 
level names as subgencra. In total, his classification 
t tie tildes five genera and 27 subgcncra. Severtzov’s expo¬ 
sition is not easy to follow, perhaps because he had 
planned to follow this work by a more extensive monO' 
graph on the group, where he intended to publish the char¬ 
acteristics of his various groups. This work was apparently 
never published. Fortunately, Allen <1919b) published a 
clarification of Scverlzov’s concepts, considerably sim¬ 
plifying a review, 

Severtzov's genera arc as follows: 

J. Tigris, which includes two siibgencra, Leo for the lion 
and Tii^ris for the tiger 

2. PanihenL with the subgencra Jn^unnits for the jaguar, 
Pauthera for the leopard, Uncki for the snow leopard 
and clouded leopard, and Pimrn for the puma. 

3. Cymiifurus. with the single species Cytmilunts juha- 
fiis. ihc cheetah. 

4. Lynchtis. with two siibgcncra: f.ynchits lor the hurusinn 


lynx, Canada lynx, and bobcat, and Utviynchus for the 
caracal. 

5. Felts, which contains no less than 19 subgeneni. mostly 
monotypic. 

Ortcoitles: ocelot, niargay, and oncilla; 

Punhtfefis: marbled cat: 

Calopima: Tcmininck's golden cal; 

Herf hi //w rw. v; j agi j ar u n d i: 

l^fyfi^iffunis: scn^al; 

Chrysaiiunis: for one variety of the 
African golden cat; 

Cuto/yiLw domestic cat (in which he presumably 

included the Rumpean wildcat), the African 
wildcai, and the jungle cal; 

Ofocohthusr maniil; 

Lytu futHitnts: pampas car; 

Oin tjelis: GeolTroy's cal; 

Nfn'tifelis: kodkod; 

Profcfi.'i: another variety of the African golden cat 

Denclnhhmis. which is based on an unidentifiable 
species: 

Felts, which is preoccupied hy Linnaeus' Fefis for 
the domestic eat; 

Pnomiiltims: leopard cat: 

Z;7?cf/ iniiunts: fi sh i ng cat: 

hfaihtnts: (lal-hcudcd cat: 

Ouhhit us\ for a species from Timor that I am 
currently unable to identify. 

rhis cnornmus proliferation of generic-level nunies 
clearly docs nothing to increase our knowledge of the 
inlcrrelalioiisliips of the various species. However, il 
should he noted that most ol the names used by Severtzov, 
whether newly coined by him or adopted from earlier 
authors, are still in use W^v various groupings of felid taxa. 
In Severtzov's classification we see the seeds of a modern 
concept of Pauthera in his genera Fnmhera and Tigris. 
His concept of Lyti\ is also very close lo the current one 
His Ofu ihdes represents the beginnings of the currently 
recognized Leopardus for the small spotted felines of 
South America. Other than this, Severt/ov's contribu¬ 
tion is mainly a I the nomcncluiural level, albeit a very 
modern one. 

While Sevcftzov was publishing his work. Gray (1807) 
was completing his studies of lelid classification. Gray 
was apparently unaware of Severtzov's work, and there¬ 
fore there is extensive overlap between them, as well as a 
luimber of synonymous taxon names. In Cray's classifi¬ 
cation. the panlherines are separated into four genera: 
Vnekt for the snow leopard; Leo for the lion: Tigris for 
the tiger; and Leofjardus idr the leopard, jaguar, Al tican 
golden cat, and puma. I'his is one of the few notions that 
the golden cals are related to the paiiihcrine big cats. The 
genus Neofeiis includes the clouded leopard, whereas the 
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genus Fankilina includes an unidenhlied species, F. 
hhnttlayt'fisis, possibly an f>celot. The genus CaUffyJu in 
Gray’s conception jncludes only the marbled caL This 
genus is therefore synonyrnous wiili Severi/ov’s 
Part/ofeks, biii. is itself a junior homonym of Catoly/hx of 
Severl/ov, which is a junior synonym ui' Feiis stdtiit strkfo 
(they are based on the same type species). This chain reac¬ 
tion is a good illustration of why the parallel work of 
Severizov and Gray has led to over 100 years olTiomen- 
clatural confusion in felids. No wonder many workers 
lake refuge in calling everything Feiis. 

Gray’s genus Vtv&rr/cepji includes tlic fishing cat, Hat- 
headed cat, rusty-spotted cat, and one variety of leopard 
eai; his genus FajiTOs includes only the pampas cat. In the 
genus Fcii\ Gray places the ocelot, margay, oncilla, 
Gcoffroy's car, jaguarundi, serval, Asiatic golden cut, 
inanul and I he Huropcan, African, and Asian wildcats, 
along with the doinesiic eal, In his genus Chains lie places 
the jungle cat, while in LyFU'i4s he has the Eurasian, 
Canadian, and Iberian lynxes, and the bobcat. His genus 
Curaccil accounts for the caracal, while in GueparJet, 
finally, lie places the cheetah. 

As noted, Gray’s work introduced some confusion in 
the nonicnclaiure, but he is moie specific regiuding inter¬ 
relationships than Severtzov, for whom most species 
belonged in their own genera. Gruy’s genus Vivemrcps\ 
for example, is a specific sLutenient of relationships 
between four species of southeast Asian felid, il is concept 
of Lvrv is the same as that currently in use. On the other 
hand, his Fells includes both spccic.s currcnrly placed in 
that genus and a number of species ciirrenily believed lo be 
only distantly related to Fells senstt stricp}. 

Some semblance of ordei' was created out of the 
nomenclalural confusion by Pocock 11917), who has per¬ 
haps done more than any other biologist to further the 
cause of fclid cltLssification and syslematics. He separated 
the Felidae into three subfamilies; Helinac for the small 
cals, Pantherinae for the large (roaring) cats, and 
Acinonychinac for the cheetah. This classificatimi was 
based on the structure of the hyoid (ossified in helinae and 
Acinonychinae, imperfectly ossified in Pantherinae) and 
the digits (cutaneous lobe protecting rciracicd claw in 
Felinae and Pantherinae, no cutaneous lobe in Acino- 
nychinae). This is a scheme which, with few exceptions, 
has been followed until very recently. 

Within the Panihcrinae, Pocock distinguished two gen¬ 
era: PatUhera for the lion, tiger, leopard, and Jaguar; and 
Uncia for the snow leopard. Within the Felinae, he tried lo 
arrange Severt/ov's and Gray’s genera in an orderly man¬ 
ner, Pocock’s Fells includes, in his terms, “three cate¬ 
gories'": medium-si zed cals from Europe, southwest Asia, 
and Africa [these are not specified, but pticsunnably include 
the European, Asian, and African wildcats): larger species 
ranging from Burma, through India, and into paiTs of cen¬ 


tral Asia (this group he specifically states is identical with 
Gray’s genus Chians, the jungle cat): and the very 
small South African spedes F, ntgripes, the black-fot^ed 
ciit. As Pocock is no more explicit about the .species of 
Fells than this, it is not clear where he placed the sand cat. 
Chinese mountain cat, etc. relative lo these three groups. 

Within Lyju Pocock also distinguishes three groups: 
one for the Eurasian, Canada, and Iberian lynxes; one for 
the bobcat; and one for the car;ical He places the manul in 
the genus Trk haelurus, the puma in the genus Funti^, and 
the sei val in the genus Lepfal/unts. In Prionaihtrus he 
includes both the leopard cat and the rusty-spotted cat, 
while in Pardofells he places the marbled cal and the 
Bornean bay cat. The genus Prof el is includes both the 
African and Asiatic golden cat, the first association of 
these two species. 

His genus ZihethoifuniS includes the fishing cat, while 
Ic fail urns includes the fiai-hcadcd cat. Nepfefis includes 
the clouded leopard, while Leopardus includes only the 
(>celoi and margay. The other small South American cats 
(excepting the pampas cat, which Pocock identifies with 
that species made the type species of Oendrailurus by 
Severtzov) are included by Pocock in Herpaihfnus, which 
accordingly accommodates the jaguarundi, kodkod, 
Geoffroy’s eal, and one ilia. 

In summary, Pocock’s genera are to a great extent con¬ 
gruent with those recognized at present. His Pauthera, 
Fells, and Lynx (almost) are those currently in use, as are 
many of his smaller groups. However, Pocock’s aim was 
striclly a classification, and he did not go beyond this 
scheme to look at the inteirelationships of the groups he 
produced. This somehow led to the impression that there 
were no such inlcrrelationships to be obtained from the 
data, and this, coupled with the massive influence uf 
Pocock’s work, caused research on felid classification and 
systcmatics to grind to a hall for more than half a century. 

During this hiatus there were no studies emphasizing 
felid classification. Some works, such as that of Weigel 
(! %1), include evolutionuj y schemes for the Felidae that 
can be made into classifications, but this was not their 
main aim. Finally, Hemmer (l97Sa) produced a consid¬ 
ered view of felid interrelationships. Hemmer also pm- 
vides a phylogenetic tree, which nunc of the older workers 
did. Therefore, his scheme of relationships, and by exten¬ 
sion his classificalion, is more explicit than those of 
Severtzov, Gray and Pt>cock (Fig, I ), 

Heinmer considers the genus Fells sensu strkio to be 
monophylctic, incorporating the European^ African, and 
Asian wildcats, which arc considered closely related, and 
the black-footed cat, Chinese mountain cal, sand cat, and 
jungle cal. Related to these are also the manul, placed in 
the genus Oioeolohus, and the Jynxes, Lynx^ the caracal, 
Caracal and the servul, LepUiUuniS, The genus 
Frioncularm is extended in HemmcEs scheme to include 
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Figure 1. Branching diagram derived from the phylogenetic tree proposed by Hemmer (1978). Source: Salles (1992). 


the Irioniotc cat. flal-heiided cat. leopard cal, rusly-spot- 
ted cat, and fishing cat, of which the la.st three are consid¬ 
ered more closely related. The small South Ainericiin 
f'oiiiis aie separated i[itofor the ocelot and inar- 
gay. I.yfii hiiilunts for the pampas cat. OrcaHufits for the 
Andean mountain cat, and Oncifalis fur the oncilln, 
Geoffroy's cat, and kodkod, 

Hemmer's Panthera includes the same four species as 
Pocock's, but he considers the tiger more distantly related 
than the other thiee, along with the snow let^pard, Uticm. hi 
the large cat elude he also has die clouded leopard, Nenfeiis, 
the marbled cal, Pardaftiis, and the African golden cal, 
Frufed^. In Calopttmo Hemmer united the Bomcan bity cal 
and Asiatic golden cat. The cheetah is alone in Achonyx 
while he sees a close relationship between the puma, in 
Puma, and the jaguarundi, in Hf^rpaihtrus. 

The next step in telid systematics and c I us si fi cation was 
essentially iwtTold. In 1985, Collier and O'Brien pub¬ 
lished the llrsl molecular systematic study of the Felidae, 
with a number of innovative results (see next paper). My 
view of classification essentially follows theirs, with a 
ihreei'old division into the small South American spotted 


cats (Lt/aparciu^^). the Pefis sertsu sN kio lineage f including 
the manul), and the panthenne lineage with Lym as the sis¬ 
ter gmup of Panihi'ra, 

At the same time as Collier and O'Brien, Ftcrringioii 
(I^S6) prepared a systematic study and classificatkm of 
felids (Pig. 2), with parually congruent results, She also 
has Pimihera and Lynx closely related, although sepiiraled 
by the marbled cat and clouded leopard. Herrington fur^ 
thcr recognizes Lcopanfus in more or less the same way ns 
Collier and O'Biieii. although she considers Projt'll'i. 
including the golden cats and the Bornean bay cat, closely 
related to the South American group. Herrington also rec¬ 
ognizes Feds sensu sirkio, but has the caracal iind rusty- 
sp{>ticd cal as close relatives of this genus. She sees Ihe 
cheetah, jaguarundi, manul, and puma as closely related, 
and identifies u genus Pri/>t;itduf i 4 s including the fishing 
cat, leopard car, flat-headed cat. and Iriomoleeat* 

It is notcwoilhy ihai the three assessments by Hemmer, 
Collier and O'Brien, and Herrington all depart mom or less 
strongly from the threefold suhfamilial division—the big 
cals, the small cats, and the cheetah^—espoused by PtK’ock, 
The most recent studies depari suongly from ihis seheri'ic 
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Figure 2. Branching diagram redrawn from the dadogram for extant feHds proposed by Herrington {1906), Source: Salles (1992). 


by placing the cheetah well within the felid ratliatit^n, 
instead ol’ as a separate lineage as was done by the earlier 
workers, including Hciiuner 

Another recent work in the field of Iclid systernalics 
and classification is that of Salles (] 9^2). His study rec¬ 
ognises two we 11-re solved groups and a busa] group of 
less well understood laxa (Fig. 3). One of the well- 
resolved groups includes the genus tciis seimt siricio. 
which in Salles' view includes the munul. I’his genus is 
related to (av w including the caracal. In this larger group 
we also have the marbled cat, Bornean bay car, anti 
Asiatic golden cat. 

Salles' second large group is the pant fieri nc group, 
which beside Fanthcm also includes the clouded let'jpard, 
clieeiah, snow leopard, puma, and jaguarundi. The rest oi 
Salles' relationships arc basically unresolved, but we may 
note the suggestion that ihe fiai-heuded cat and fishing cal 
are closely related and are the basal telid goiup. 

Wo/e nc raft's {1993) classification, used in this volume, 
is the most reccnl evaluation of the felid family. He rec¬ 
ognizes three suprageneric groups: the Acinonychinae 
for the cheetah, the Fclinae for the small cats, and the 


Paiithcritiac for the large cats. He includes Ncofi^tis and 
Ptjr^ofr/is in the Panihehnae along with Puimht^m and 
Unciti, which reflects the opinion of some workers (i.c., 
Hemmer) that the small marbled cat is actually closely 
related to the large cat gniLip. 

This survey repicsenis a sample of Ihe work on felid 
classification and systeinatics undertaken during the past 
>130 years. It is by no means complete, not taking into 
account work by authors such as Matschic, Satunin, 
Groves, Kratochvif and others. However, a complele 
icview would occupy far loo much .space, and this brief 
overview is more or less reprcseriTativc of the diversity of 
views L>n the subject. 

What can wc Icai n frniii this history ? I fed that there 
are two things that need to be pointed oleL The firsi is that 
the divergence of opinion regarding felid .systematic.s 
expressed in even the most recent works suggests that con¬ 
siderable further work is rccjuired before a stable consen¬ 
sus can be reached. Such a consen.siis must involve both 
iTiorphoK>gical and molecular work. The second important 
point to he learned is that nearly all first-hand studies of 
felid systematics and classification have separated fclids 


XXII 



Taxonomy of the Fe/fdae 


into ;i number of dirfepcnt genera Just as has been done in 
other families of carnivores. The view of the Felidae as 
including only the genera FWf.?, Pmnheyih and Adnonyx is 
only seen in the non-spccialist literature and should be 
laid to rest once and for all* 


Molecular Genetics and 
Phylogenetics of the Felidae 

by Stephen / O *Hnen 

A fundanienial component of conservation strategies for 
threatened species is the systematic classification of 
species and signillcantly differentiated populations below 
the species level (subspecies). Uncertainty over the units 


of conservation leads not only to confusion in establish¬ 
ing munugemenl plans, but risks critical mistakes in cstab- 
lisliing priorities in cases where taxonomy is based on 
inadequate descriptions with only historic precedence lo 
alTirm their precision. In the past decade conscrvaLion 
efforts far several s|Kcics have been both advanced and 
hindered by our knowledge (or lack of knowledge) of their 
taxonomic status (Daugheily et at. 1990, May I99tl 
O’Brien and Mayr 1991). Taxonomic questions involv¬ 
ing species* subspecies, hybrids, and inbreeding effects 
will become increasingly important as wild populatiotis 
become smaller and increasingly isolated and as captive 
populations arc managed more intensively. 

The Luxonojny of the cat species is aii area ol inuch dis- 
ugreertieiiL, as previously discussed by Lars Werdelin. For 
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Figure 3. Phylogenetic relationship of felid species based on a consensus of molecular, karyologic, and morphological characters. 
(S.J, O’Brien). 
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example, the most recent edition of Walker's Mammals of 
the (Nowak and Piiradiso 1991) lists tour different 
taxonojnic schemes (aftcj Ley hausen, Henimer, Ewer, and 
others), which lump cat species into as lew as four genera 
or split them into as many as 19. 

Paleontologists tell us that the two carnivore families, 
Felidae and Canidae, diverged from a common ancestor 
abtoiit million years ago because the '‘‘missing link” fos¬ 
sils that share characteristics of the two families are 
approximately this age. By measuring the quantitative dif¬ 
ferences that occur in genes and DNA sequences of cats 
and dogs, wc have developed a good quantitative estimate 
of the amount of mutaiional change that occurred in these 
groups over the past 40 Jiiillion years. This calibration, 
termed the “molecular cloc^kf’ is not the perfect evolution¬ 
ary timepiece, but it has helped resolve a number of con¬ 
troversies in cvolutiojiaiy studies. 

Several molecular metrics have been applied to esti¬ 
mate relationships between eat species, using blood and 
skin cell cultures as the biological materials. The Feiidiie 
is a relatively difl iculi group to analyze in this way, as 
there arc many species which have split from each other 
relatively recently. Five diflerent methods have been 
applied resamples from living cat species. Three of these, 
allozyme genetic distance (O'Brien ei at. 1987d), 2DB 
genetic distance (Goldman and O’Bnen 1993), and albu¬ 
min immunological distance (Collier and O'Brien 1985), 
measure differences in protein (gene prtxluct) sequences, 
fwo methods, DNA-DNA hybridization (Wayne et a!. 
1989) and DNA sequence analysis, compare the specific 
DNA sequence code of different cat species. 

1’he results are neither perfect nor complete, but they 
have converged on several conclusions and on a “best” 
phylogenetic tree based on concordance of the various 
molecular tests. The molecules, when calibrated and inter¬ 
preted along with certain fossil remains, describe a sce¬ 
nario that is summarized in Fig, 3. The major conclusion 
derived from the molecular topology was the resolution 


of felid evolution into three major lineages. The earliest 
branch occurred approximately 12 million years ago and 
led to the small South American cats (ocelot, margay, 
onciJla, Geoflroy's cau and others). The second branching 
occLined about 8 to lO million years ago and included the 
close relatives of the domestic cat (wildcats, jungle cat, 
sand cal, black-fouled cal) and ihe manuL About 4-6 mil¬ 
lion years ago a gradual divergence of mid-sized and large 
cats began: Ihe most recent (1,8-3.8 million years ago) pro¬ 
duced a split of llie lynxes and the big cals. 

One dramatic surprise revealed by the molecular 
method was ihe placement of the morphologically spe¬ 
cialized cheetah in the midst ol the mid-sized cat radia¬ 
tion, Earlier taxonomisis bad largely agreed that the 
cheetah's adaptive specializations for high-speed sprint¬ 
ing merited separate generic status and likely indicated 
an early divergence from the tel id evolutionary tree. The 
molecules did not agree. In addition, recent DNA 
sequence data on mitochondria! DNA genes suggest that 
the cheetah’s closest living nelative is ihe American puma 
(Janezewski 1993), 

Re-examination of other non-niolecular characters of 
the Felidae in the context of the molecular trees has not 
only reinforced certain patterns, hut has also shed light on 
ihccvoludonaty processes that occurred in this gRiup. J'or 
example, the chroniusonies of all the major cat groups 
(that is. big cats, domestic cat relatives, and South 
American small cuts) look identical within the clusters, but 
distinct from other groups. Further, many of the anatomi¬ 
cal similarities between cat species that have confounded 
the experts are now beginning to make more sense. We 
ceitainly do not have all the answers yet, but the recent 
advances in our understanding of molecular evolution of 
cut genomes offers the prospect that resolution of these 
thorny taxonomic issues may now be within our reach. 
Properly interpreter!, a consensus molecular, morphologi¬ 
cal, and cthologicul classification scheme would provide 
a framework for conservation program.s. 
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Part I 

Species Accounts 
Introduction 


The cats are grouped according to the five geopolitical 
regions in which they occur: (I) Sub-Saharan Africa; (2) 
Noilh Africa and Southwest Asia; (3) Tropical Asia; (4) 
Hurasiu; and (5) the Americas, There are no cats (other 
than domestic) in Australasia and Oceania. 

Some cuts occur in inore llmti one region. Where there 
is stifficicnl infomiaiion, an accounl has been written tor 
each region in which a species occurs (cheetah, caracal, 
wildcat, lion, and leopard); otherwise, a single species 
accounl is included under the region with which the 
species is most strongly associated. 

Each regional chapter opens with a table which ranks 
the vulnerability of the species occurring in the region. 
Species Accoimis are presented in that order. Thi.s intrt>- 
duction explains the structure of the Species Accounts and 
the ranking of species vulnerability. 

Structure of the 
Species Accounts 

Other Names 

SfTccies names ;Lre given in local languages within their 
range, as well as in the three international languages; 
French, German, and Spanish, Readers are invited to for- 
waid other local names, or correct any given in the Species 
Accounts, in order to build up the database. 

Description and Behavior 

Because photographs are provided, physical descriptions 
are kept to a minimum, hut include general appearance, 
distinguishing features, and adult weight. Readers should 
bear in mind that body weight can be substantially inllu- 
eiiced if the cal has a full stomach; for example, Wilson 
(1%SJ reported that the sloniach conlenls of a 4.1 kg 
female leopard weighed 6,6 kg, or li^% of her body 
weight. It was not generally possible to distinguish from 
the literature whether reported weights accounted for 
stomach contents. Characteristic aspects of I he species’ 
behavior and ecology, including diet, are discussed. 


Common names of prey species are used, and their scien- 
tiltc names listed in Appendix 3. 

Biology 

Ihis section includes basic biological data, which arc gen¬ 
erally sparse, and typically derived from captive aninials 
(labelled C in the Species Accounts), Information 
obtained from studies of cats in the wild (labelled W) is 
often known for only a small portion of the total range. 
Populations elsewhere may differ significantly (e.g. sea¬ 
sonality of reproduction, longevity, mortality rales). 

Hiibitat und Distribution 

Habitat preference and association is discussed, and dis- 
Irihulion i.s illustrated in range maps. 

Population Status 

Vulnerability ranking (see following section for explana¬ 
tion) and status iiccording to ihe 1994 lUCN Red List of 
Threatened Animals (Groombridge 1993; sec Box 2) arc 
given, ttnd current information on die status of wild popu¬ 
lations is presented, including clala on density and luimc 
range size^ where available. 

Protection Status 

International protection: all cats were listed on cither 
Appendix I or II of ihe Convention on International Trade 
in Endangered Species of Wild Fauna and Flora (CITES) 
by 1977, so that international commerce in cals (dead or 
alive), their pelts, and other products has been cither pro¬ 
hibited or I’egulated since that time (see the Trade chapter 
in Part 11). Dales are given I or cases where CITES lisL 
ings were subsequently changed. National legislation: cal 
egorizes the type of legal protection cats receive in their 
range states. 

Occurrence in Protected Areas 

Pi’otccted areas where the species is known or suspected to 
occur arc shown cn the distribution maps. Information on 
occurrence in protected areas was gathered from a wide 
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variety of sources, including ILJCN protected area direc¬ 
tories (lUCN 1982. 1987a. l99(Ja, Green 1993 with 
reported occiin'ence independently confimied wliere pos¬ 
sible), tlie volumintnis Hies of (he Protected Areas Data 
Unit of the World Conservation Monitoring Centre in 
Cambridge, databases niuiiitaiiicd by naiional govern¬ 
ments and insfitiilions, the literature and, most importanily, 
data provided by corEiespondeiits. Gcnci'ally. priority was 
given to larger reserves, but the data are patchy and the 
maps reflect this. For some species, it was not possible to 
display all protected areas in which presence is known; 
Tor others, occunciice is iiisulYicicntly known and only a 
Tew protected areas are indicated, her a very tew species, 
the annaint of habitat needed to support minimum viahic 
populations has been calculated, ajid protected areas of 
the requisite size are marked with a square on the maps. 

Protected areas are named according to ihe inanagc- 
nient categories developed by the lllCN Conmiission on 
National Parks aJid Protected Areas, which arc used by 
the United Nations in their List of National Parks and 
Protected Areas (JUCN 1990b}, and by the Protected 
Areas Data Unit of the World Conservation Monitoring 
Centre, which maintains an extensive international data- 
btise. Tlio categories standardize the type of legal protec¬ 
tion and manage me 111 extended to an area. 

I. ScienLific Rcsei'vc/SiricL Nature Reserve 
TT. National Park 

III. Natural Monuincnl/Natural Landmark 

IV. Managed Nature Rescrve/Wildlilc Sanctuary 

V, Protected Landscape (recreational activities 
predominate) 

VI. Resource Reserve 

VI [. Natural Biotic A re a/Anthropo logical Reserve 

VITL Multiple-Use Management Area/Managed 
Resource Area 
IX, Biosphere Reserve 

If a category has not been assigned, the full name of the 
rcscrv'c is given. Protected itreas which have been listed as 
Biosphere Reserves under the UNESCO Man and the 
Biosphere program arc designated Protected areas 
which have been accepted a.s World Heritage Sites under 
the Convention Concerning the Protection of the World 
Cultural and Natural Heritage (1973) are designated 
Protected areas which qualify as both arc denoted #. 

Principal Threats 

A brief ovei^ iew of the major threats, focusing on those 
that particular ly affect that species. Threats ulTecting cals 
in general are discussed at length in Pari II, rather than in 
the Species Accounts. 

Action Planning 

A link to relevant priorily projects in Part HI. 


Categorization of 
Species Vulnerability 

A system to rank species according to their vulnerability to 
extinction was developed for this Action Plan. There arc 
five categories of vulnerability, with the highest, 
Spec'ies are ranked on a global scale (in relation to all other 
cal species) in Box 1, as well as a regional scale (in relation 
to other cat species occurring there). Regional rankings 
arc summ;u’izcd at the start of each mgional chapter in Part 
I. and both global and regional species rankings are given 
in the Species Accounts under Population Status. 

The ranking system was developed in order lo provide 
an objective method for prioritizing species and popula¬ 
tions for conservation. lUCN maintains a Red last <il' 
species of conservation concern, but the criteria for their 
caregories of threat were nol quanlitativc, and new ciile- 
ria have been developed (lUCN Species Survival 
Commission 1995). Because many people am accustomed 
to the old system, and for purposes of comparison, the 
1994 Red List rankings are also given in the Species 
Accounts. Definitions of the lUCN rankings are given in 
Box 2. 

Mo.st attempts to rank species vulncruhiliiy objectively, 
including the new lUCN threat criteria, involve estimates 
of population size and/or rale of decline. However, given 
the paucity of data on density and species presence or 
absence, it is not possible to derive reliable quantitative 
estimates of total numbers or rate of change in abundance 
for cats (sec Part Jl, Chapter 3 for discussion of the diffi¬ 
culties of counting cats). The method used in this d<5Cu- 
nieiit to rank species vulnerabilily is based on other factors 
which influence population size and cxlinction risk: habitat 
association, geographic range area, and body size. Hunting 
pressure is also aceouiiicd for us an active threat with the 
potential to remove animals from otherwise viable portions 
of their range. For global comparison, each cat species was 
scored for these criteria as described below. For regional 
rankings, the criteria are the same but the scoring may dif¬ 
fer (see the irjlRKluetiniis to each regional chapter). 


Criterion 1. Habitat Association 

Species which are associaied with a mirrow spectnna af 
hahimts are more vuiaentbie ro e.vtim tion fhaa species 
ivhkh are more broadly (tssoehtted. 

The occurrence <jf cat species in a standard set of global 
habitat types (Olson ei tiL 1983) was evaluated. The habi¬ 
tat classification is described in Part II, Chapter L and maps 
of the global distribution of these habitat types are included. 
The degree of speeies asstx;iation with a paHiciilar Inihirai 
type was assigned as strong, significant, marginal, or 
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Box 1 

Worksheet Summary for Global Cat Species Vulnerability Rankings 


Species 

Habitat Association 

St [Mar] (Tot) Score 

Geog. 
Range 
(IQS km2) 

Score 

Body 
Size 
in kg 

Score 

Total 

Score 

Category 1 

Iberian lynx, L pardinus 

N: 3 

[3] (6) 

-1 

R: 

0,08 

-2 

M: 9.3 

0 

-3 

Category 2 

Tiger (A), P, tigris 

I; 6 

[3] (9) 

0 

S: 

1.99 

-1 

L: 136.0 

-1 

-2 

Snow leopard (A), U uncia 

I: 1 

(6] (7) 

0 

S: 

2.39 


L: 37.5 

-1 

-2 

Bornean bay cat, C. badia 

N: 2 

[0] (2) 

-1 

R: 

0,05 

-2 

3: 24 

■hi 

-2 

Chinese mtn. cat, P bieti 

N: 2 

[3] (5) 

-1 

R: 

0.29 

-2 

S: 6.5 

-hi 

-2 

Black-tooted cat, P nigripes 

N: 3 

[0] (3) 

-1 

R: 

0.95 

-2 

S: 1.2 

+1 

-2 

Kodkod, 0- gatgna 

N: 2 

[2] (4) 

-1 

R: 

0.16 

-2 

S: 2.2 

-hi 

-2 

Andean mtn cat, 0. jacobitus 

N: 2 

[0] (2) 

-1 

R: 

0.62 

-2 

S: 4.0 

+1 

-2 

Flat-headed cat, P, pfaniceps 

N: 3 

[0] (3) 

-1 

R: 

1.18 

-2 

S: 1.9 

+^1 

-2 

Fishing cat, R viv&rrinus 

N: 5 

[1] (6) 

-1 

S: 

2-33 

-1 

M: 6.8 

0 

-2 

African golden cat, P, aurata 

N: 3 

[2] (5) 

-1 

S: 

2.46 

-1 

M; 10,0 

0 

-2 

Category 3 

Cheetah (A), A jubatus 

i; 4 

[4] (8) 

0 


7.35 

0 

L: 43.0 

-1 

-1 

Lion (A), P. ieo 

i: 5 

[2] (7) 

0 

M: 

7.18 

0 

L: 126.0 

-1 

-1 

Jaguar (A), R onca 

i: 4 

[3] (7) 

0 

M: 

8.91 

0 

L: 56.0 

4 

4 

Asiatic golden cat, C. temmincki 

1: 5 

[3] (8) 

0 

S: 

2.66 

-1 

M; 10.0 

0 

4 

Oncilla, L tigfinus 

N: 3 

[1] (4) 

-1 

S: 

2.90 

-1 

S: 2.0 

+1 

4 

Rusty-spotted cat, R rubiginosus 

1: 7 

[0! (7) 

0 

R: 

0.78 

-2 

S: 1.5 


4 

Clouded leopard, N. nebutosa 

f: 4 

[4] (8) 

0 

S: 

2.79 

-1 

M: 20.0 

0 

-1 

Marbled cat, P. marmorata 

N: 3 

tH (4) 

-1 

S: 

2.42 

4 

S: 3.5 

-hi 

-1 

Category 4 

Sand cat, R margarita 

N: 2 

[1] (3) 

-1 

M: 

5.40 

0 

S: 2.5 

+1 

0 

Margay, L wiedr 

N: 2 

[3] (5) 

-1 

M; 

6.06 

0 

S: 3.2 

-h1 

0 

Serval, L servai 

1: 7 

[21 (9) 

0 

M; 

8.18 

0 

M; 10.0 

0 

0 

Canada lynx, L canadensis 

J: 4 

[4] (8) 

0 

M; 

5.06 

0 

M; 8.5 

0 

0 

Seoffroy's cat, 0. geoffroyi 

1: 6 

[11 (7) 

0 

S: 

2.80 

4 

S: 4.2 

+1 

0 

Manul, 0, manul 

Category 5 

N; 4 

[2] (6) 

-1 

M: 

5.08 

0 

S: 3.0 

-hi 

0 

Category 5a 

Puma (A), P. concofor 

B: 8 

[71 (15) 

+1 

W: 

1742 

4l 

L: 41.0 

+1 

+1 

Leopard (A), P. pardus 

B:10 

[5! (15) 

+1 

W: 

23.14 

41 

L: 40.0 

4 

-hi 

Ocelot, L pardaiis 

1: 5 

[41 (9) 

0 

W: 

1245 

4l 

M: 8.8 

0 

+1 

Eurasian lynx, L lynx 

B; 6 

[61 (12) 


W: 13,56 

4l 

M: 17.0 

0 

+1 

Bobcat, L rufus 

B: 7 

[41 (11) 

+1 

M: 

7,24 

0 

M; 7.5 

0 

+1 

Pampas cat, 0. cohcoio 

B: 4 

[61 (10) 

+1 

S: 

3.86 

4 

S; 3.4 

+1 

+1 

Category 5b 

Caracal, C. caracal 

B: 6 

[4] (10) 

+1 

W: 

18.99 


M: 10.0 

0 

+2 

Jungle cat, R chaus 

B; S 

[5] (13) 

+1 

M: 

8.49 

0 

S; 5,4 

+1 

+2 

Leopard cat, R bengafensis 

B: 7 

[5] (12) 

+1 

M: 

8,66 

0 

S: 2,4 

-Hi 

+2 


Continued on next page 
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Species 

Habitat Association 

St [Mar] (Tot) Scor« 

Geag. Score 

Range 

( 106 kin 2 } 

Body 

Size 

In kg 

Score 

Total 

Score 

Category 5c 

Wildcat, F. silvestris 

B: 8 [4] (12) +1 

W: 34.17 +1 

S: 3.5 

-rl 

+3 

Jaguarundi, H. yaguarondi 

B: 6 [4] (10) +1 

W: 13.53 +1 

S: 4.4 

+1 

+3 


ICey: 

Habitat Association 

St = Number of strong + significant habitats 
N = Narrow: I = intermediate; B = Broad 
[Mar) = Number of marginal habitats 
(Tot) = Total number of habitats 


Geographic Range 
R = Restricted (< 1,5 million km^) 
S = Small (T6 - 4 million krr>2) 

M = Medium (5*9 million km^) 

W = Wide (10-35 million km^) 

Body Size 

L = Large; M = Medium; S ^ Small 
(A) = Actively threatened 


absent. For example: ihc sand cal is strongly associated 
with sandy desert; the lion is sii^nirieantJy o^ssoeialed with 
grassland and shruhlanii; the snow leopard is marginally 
associated with coniferous forest; and the Andean mountain 
cat is absent from broad-leaved hujiiid foi^st. 

The Habitat chapter describes how degree of associa¬ 
tion was determined, and Appendix 4 lists habitat associ¬ 
ations for each species on both a global and regional level. 
For vulnerability ranking, species were scored as narrow, 
intermediate or broad in habitat asscKhation on the basis 
of the total number of habitat types in which a species 
occurs {strong, significant, or marginal). 

Narrow habitat association (N): 2-6 habitat types 
{I4spccics). Scorc:-l. 

Inicrmcdiaic habitat association (1): 7-d habitat types 
(12 species). Score: 0. 

Broad habitat association (B): It)-15 habitat types 
(lOspecies). Score:+], 


Criterion 2. Geographic Range Size 

Sp^^i'ies wuh a nmnered geographic range arc }norc vu!~ 
nerahie lo exhnnion than .'ipericx with a wide range. 

Range size was calculaled (in millions of km-) by com¬ 
paring the range maps (Species Accounts) to the global 
habitat maps (Habitat chapter), applying reduction factors 
as necessary (for occujTcncc in only pail of a given habi* 
tat (ype),and adding up the geographic area for each habi¬ 
tat lype as derived from Olson cntL (1983), Only strong or 
significant habitat associations weie used; habitats classi¬ 
fied as marginal for a species were not included in the 
computation of its geographic range size. The methodol¬ 
ogy is described in greater detail in Appendix 4, 

This exercise was undertaken only (o derive a basis, 
more objective than a visual examination of disfribulioii 
maps, for comparing species rajige si/e. However, for a 
variety of reasons (he potential for error is high (see 
Appendix 4), and the figures given ,should not be treated 
as Ueimitive, They appear in the worksheet summary of 
global cat species vulnerability rankings (Box 1) for com- 
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parative purpost^s. bul arc hlH givL^n in ihc species accounts. 

Rc.stricref.1 ^uo^rjiphic (R): <1.5 million kin^ 

(8 species). Score: -2. 

Small geographic range (S): 1.6-4 million km- 

(10 species). Score: -L 

Medinm geographic range (M): 5-0 milli[>n km- 

(9 species). Scone: 0* 

Wide geographic range (W>: 10-35 million km- 
(8 species). Score: +1. 

Criterion 3. Body Size 

Thd hir^er tm tminm!, rhe iarji^er if.s home ranine, ihe lower 
hs ikmsiiy, ami the ^reafer its load roniy. 

A number of studies have found a general relationship 
between body size and density (Harestad and Bunnell 
1979. Eisenherg I9SC, Arita ei aL 1990). Within a given 
urea (such as a nature reserve), big cats are expected to be 
more rare than small ones. Body size is thus a useful index 
to relative abundance (Soule 1991). and it was included 
us a criterion to provide a link to species population size 
estimates, which arc frequently requested. Average adult 
female weight was used to rank species in all but a few 
eases, when average weight (no gender specified) was 
used: these species were all small eats under 7 kg. 

Large body size (L): 35-135 kg (7 species). Score: -1. 

Medium btxly size (M): 7-20 kg (11 species). Score: 0. 

Small body size (S): <6.5 kg (18 species). .Score: -kL 

Criterion 4. Active Threat 

Widespread and imconlrolied hunthiy, which has the 
potentioi ro remove cmimai.^i from viable habitat in whic h 
they would otherwise he present, is an active threat 
to species. 

Habitat Joss and change arc gradual, ongoing processes 
alTeeling all species, but widespread and uncunirolled 
hunting, which may be for ftwd. sport, or trade, is an active 
threat to both cats and their prey. It is relevant primarily to 
the big cats. Their prey are mainly large ungulates, which 
are more vulnerable to over-hunting than rodents and other 
small mammals, on which small cats mainly siibsist. 
Moreover, big cats are more likely Lu be commercially 
hunted and persecuted as problem animals. The suffix 
is appended to the viilnerahihty rankings of all the larger 


Box 2 

1994 lUCN Threatened Species 
Categories (Groombridge 1993) 

Extinct 

Species not definitely located in the wild during the 
past 50 years. 


Endangered 

Taxa in danger of extinction and whose survival is 
unlikely If the causal factors continue operating, 
inciuded are taxa whose numbers have been 
reduced to a critical level or whose habitats have 
been so drastically reduced that they are deemed 
to be in immediate danger of extinction. 


Vulnerable 

Taxa beiieved iikeiy to move into the “Endangered" 
category in the near future if the causal factors con¬ 
tinue operating. Included are taxa of which most or 
ail of the populations are decreasing because of 
overexploitation, extensive destruction of habitat or 
other environmental disturbance; taxa with popula¬ 
tions that have been seriously depleted and whose 
ultimate security has not yet been assured; and 
taxa with populations that are still abundant but are 
under threat from severe adverse factors throughout 
their range, 

N.6. In practice, “Endangered" and Vulnerable" 
categories may include, temporarily, taxa whose pop¬ 
ulations are beginning to recover as a result of reme¬ 
dial action, but whose recovery is insufficient 
to justify their transfer to another category. 


Rare 

Taxa with smali world populations that are not 
at present “Endangered" or “Vulnerable,” but are 
at risk. These taxa are usually localized within 
restricted geographical areas or habitats or are thinly 
scattered over a more extensive range. 


Indeterminate 

Taxa known to be "Endangered," "Vulnerable," or 
"Rare,” but where there is not enough information 
to say which of the three categories is appropriate. 


Insufficiently Known 

Taxa that are suspected but not definitely known to 
belong to any of the above categories, because of 
lack of information. 
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Introdi^ction 


cats because of the relatively high levels of hunting pres- 

siirt; lacing these species* 

Scoring 

The worksheet summary (Box I) presents the scoring and 
vulnerability rankings of species on a global level. The 
higher the ranking, the higher the extinction risk. Within 


a category, actively threatened species (“A"’) are listed fust 

because ol' iheii greater vulnerahility. The more common 
and less vulnerable species (scores +1 to+3) were grouped 
under Category 5 (5a, 5b, 5c). This category is of lowest 
conservation priority on a global scale* However* regional 
rankings may differ. A summary of species vulnerahility 
on a regional scale precedes each regional chapter of the 
Species Accounts. 
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Parti 

Species Accounts 

Chapter 1 

Sub-Saharan Africa 


Box 1 

Vulnerability Index to Species of the Region (in order of vulnerability) 


Species 

Habitat Association 

St [Mar] (Tot) Score 

Geog. 
Range 
(1C^ km*) 

Score 

Body 

Size 

Score 

Total 

Score 

Ranking 

Black-footed cat, F. n^r/pes* 

N: 3 

[Oj (3) 

-1 

R: 0.95 

■2 

S +1 

-2 

1 

African golden cat, P. aurata* 

N: 3 

[21 (5) 

-1 

S: 2-46 

-1 

M 0 

-2 

1 

Cheetah, A. jubatus* 

1: 4 

[4] (8) 

0 

M: 6.33 

0 

L -1 

-1 

2(A) 

Lion, P. lea' 

1: 5 

[21 (7) 

0 

M; 7.15 

0 

L -1 

-1 

2(A) 

Serval, L servaP 

1: 6 

[2] (8) 

0 

M; 7.91 

0 

M 0 

0 

3 

Leopard, P. pardus 

B: 7 

[31 (10) 

+1 

W: 14.56 

-Hi 

L -1 

-Hi 

4(A) 

Caracal, C. caracaF 

I: 5 

[4l (9) 

0 

W: 11.93 

+1 

M 0 

+1 

4 

African wildcat, F, s, lybica group 

1: 6 

[2l (8) 

0 

W: 16.80 

-1-1 

S -h1 

-h2 

5 


Key: 

*Mosl or all of this species' range lies wtlhin the region 

Habitat A&sociatlon 

St = number of strong + significant habitats 
N = Narrow (-1); I Intemnediate (0); B = Broad (+1) 

[Mar] = number of marginal habitats 
(Tot) = total number of habitats 

Geograptilc Range (in millions of km^) 

R = Restricted (-2); S ^ Smail (-1); M = Medium (0); W = Wide (+1) 

Body Size 

L “ Large (-1): M = Medium (0); S = Small {+1} 

(A) = Actively threatened 


Regional Criteria 

Habitat Association: Narrow = 3-5 habitat types; Intenmediate = 7-9 habitat types; Broad = 10 habitat types 
Geographic Range: Restricted = <1 million km^; Small = 1 -B million km^; Medium = 6-9 miliion km^; 

Wide = 9-17 milfion km^ 

Body Size: Large = 35-135 kg; Medium = 7-20 kg; Small = <6.5 kg 


See the Inlroduction to the Species Accounts for explanation of the vulnerability ranking system (pp. 2-6). 


7 




P£tn ii Sfiecies Accourjts^ Chapter 1. Sub-Saharan Africa, B!ack-footed cat 


Black-footed cat, Feiis 
n/^r/pes Burchell, 1824 

Other Names 

Small spoiled cal (English); chal a picds noirs (Frcncli): 
Schwarziusskatze (Gennati); gato pali negro, gate de pics 
negros (vSpanish), klein gekolcJe kak swart pool kak mier- 
shouplicj [anthill tigciJ (Afrikaans: Soiilh Africa); Ikcijus 
(Nama: Namibia); tutchu (Naron Bushman: Bol?iwana]: 
sehala, lorotsi (Seiswana: Botswana); ingwc ye/.iduli 
(Xh(>sa: South Africa). 

Description and Behavior (Plate 3) 

The black-f(M3tcd cal is among ilic world’s smallest felines, 
with females weighing around L2 kg (range O.S-1.6) and 
mules larger at L6-2J kg (Smithers h>7l, Stuart lOHl, 
Lynch 1983, A. Sliwa m lifi. 1993). Total lenglli ranges 
from 50-63 cm (Smithers 1971), and shoulder height is 
around 25 cm (Stuart and Wilson 1988). Ir is boldly pat¬ 
terned with blackish oblong spots, and its legs arc barred 
with thick dark stripes. The undersides ol' its feet are 
black* like those of the African wildcat. The auditory bul¬ 
lae arc enlarged, with total length about 25% of skull 
length (Skinner and Smithers 1990). 

d’he diet consists mainly ol small mammals and birds* 
and also includes arachnids, insects, and reptiles (kauten- 
bacli 1978, Smithers !97L Stuart 1981* Sliwa 1994). 
Radio-collared cars were observed by Sliwa (1994) to 
catch larks by stalking to within a short range and making 
a quick run and jump, catching some in the air as they llcw 
off. Small n)denis were caught by slalking or waiting (up 
lo 30 ill ill.) at holes. They also fed on emerging alates of 
the harvester termite* and caught larger winged insects 
such as grasshoppers. The largest mammal prey was an 
adult Cape hare, weighing us much as the adult female 
who caught it (T5 kg). The largest bird caught was a small 
bustard, the black koorhaan, weighing 700 g. Black- 
footed cats have also been observed to eat black ktXJrhaun 
eggs: ‘kShe (lushed a female koorhrutn from her nest* and 
then crushed the eggs gently between her jaws and licked 
their contents clean*' (A* Sliwa in Hit 1994). Stuart (1981) 
reports a black-footed cat trapped with a guinea fowl car¬ 
cass as bait. A. Sliwa (pers. comm.) has observed black- 
fooicd cats caching rodent and bird carciisses in hollows, 
relLirniiig after 2-14 hours to feed* and once observed a 
cal scavenging for tour nights on a springbok lamb. 

Most observations in the wild have been at nighl 
(Smitliei>; 197]; F. Standcr, J. Visser* pens, corniii.). Tfie 
cat obscrx'cd by Sliwa (1993) was generally active 
between sunset and sunrise* and only during the cold win¬ 
ter months at first light and in late afternoon. The cat was 
active for most of the night, travelling an average of 8 km 
while foraging (n=IO nights). Black-fooled cats lie up in 


disused bunows, such as those made by springhurcs, or in 
rocky crevices (Shortridge 1934, Sliwa 1993). Black¬ 
footed cals arc apparently water-in dependent (Skinner and 
Smithers 1990), Unusually high hlood levels ol'creati¬ 
nine and urea (even tor arid-adapted eats) have been found 
in both wiki and captive black-fooled cats (G* Olbriclit and 
A. Sliwa, pers, comm. 1993). Olbricht and Sliwa have also 
noted that blackTboted cats appear to have higher energy 
requirements than the litrger African wildcats. 

Biology 

Binh scit^ion: (W) a pregnant female carrying two fetuses 
was collected in South Africa’s Transvaal province in 
November (Rautcnbach 1978), A kitten approximately 
one month old was observed in January in the northern 
Cape ( A. Sliwa in iin, 1993); and two kittens were bom in 
late Hebruaiy in a den in a hollow termite mound in the 
same area (A. Sliwa in Hit 1994). 

Estms: (C) I -5 days (Leyhuusen and Tonkin 1966* Mcllcn 
1989), 

Estnts cycle: (C) 54 days (Mellen 1989). 

Gestation: (C) 63-68 days (Leyhausen and Tonkin 1966). 

Liner sizf^: (C) 1,71 ±(lJ8(n=9: Mcllcn 1989); range I- 
2, rarely 3 (Visser 1977, Armstrong 1978). 

Age at sexnni mamriry: (C) females 12 (Mellen 1989) -21 
months (Ley hausen and Tonkin ! 966); onset of spemiato- 
gencsis in males at about one year (R. Evans in fin. 1993), 

Umgevin: (C) up to 13 yeans (Green 1991). 

Habitat and Distribution 

The black-footed cat is restricted to the arid lands of south¬ 
ern Africa (Fig, I), It is typically associated wUh open* 
sandy, grassy habitats with sparse shrub and tree cover* 
such as the Kalahari and Kuroo regions (Smithers 1971, 
1975; Visser 1977, Mills ei aL 1984, Stuart and Wilson 
1988, Sliwa ! 99.3). A. Sliwa (pt^i s. eoimn ) describes long 
grass with high rodent and bird densilies as opti mid habitat. 

The non hern most records are from around 19'' S in 
Namibia and Botswana (Shonridge 1934, Visser 1978* P. 
Stander, pers. eumncl992)* although the species may 
occur in the southwestern comer of Angola (Anstey 1992). 
It h as not been recorded from Zimbabwe and Mozam¬ 
bique, although it probably occurs there inarginally 
(Shortridge 1934, Dias 1966* Stuart and Wilson 1988, J. 
Visser in lin. 199,3), A record for Malawi is erroneous 
(Ansell and Dowsett 1988). 

Population Status 

Global: Category 2* Regional: Category I. lUCN: not 
listed. Most authorilies have described the black-footed 
cat as a naturally rare species (Stuart and Wilson 1988* 
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Skinner and Smithei-s 199(3). ShorLridge (1934J reported 
at the turn of the century that mantles made from the skins 
of this speeics were expensive, *'on accoujU of their 
scareity." Still, it is locally common at certain localities in 
South Africa, especially in the Orange Free State and 
northern Cape (J, Visser in Htt. \ 993). Being restricted to 
arid environments, it probably occurs at relatively low 
densities. An adult female observed for three months on 
a game farm near Kimberley (northern Cape, South 
Africa) had a home range of 12 km-. A young male 
observed for a shorter period of tirne maintained a home 
range of 13 km-, overlapping the femalefs range by about 
W/rAA.Sliwam/;^f. 1993). 

Protection Status 

CITES Appendix I. National legislation: protected across 
most of its range. Hunting prohibited: Botswana, South 


Africa, No legal protection: Mozambique, Namibia, 
^^imbabwe (lUCN Environmental Law Centre 19H6; P. 
Norton, C. Stuart in Uu, 1993). 

Principal Threats 

Indiscriminate methods of predator contiol could be a sig- 
niJlcant threat, although fanners seldom report capturing 
black-footed cats in pmblem animal surveys (Jouberr era!. 
1982, Stuart and Wilson 1988). Fai mcrs in South Africa 
and Namibia consider the similar-looking African wildcat 
a predator of small livestock, and set out steel-jaw traps 
and poisoned bait to get rid of them (Jouberl et ui 1982, 
Vt^rstei 1988). Carcass poisoning for jackal control could 
be a threat to the black-footed cat, which readily scavenges 
(A. Sliwa, pers. comm.). A similar threat is poisoning of 
locusts, which arc food Ibr the black-footed cat. Finally, 
overgrazing by livestock is prevalent throughout the 



Figure 1. Distribution of the 

black-footed cat (F nigripes), 

1. Etofiha ll (Namibia): 

2 Hwange llcompiGx 
(Zimbabwe); 3. Makgadikgadi 
Pans IV (Botswana): 4. Gems- 
bok II (Botswana) + Kalahari 
Gemsbok II {South Africa) 
complex, 5. Karoo J!; 6. Addo 
Elephant li; 7. Barberspan IV; 

8, specimen collected at Marble 
Half Transvaal province (Skinner 
and Smithers 1990); 9. Kitten 
collected in northwestern Natal 
province (Rowe-Ftowe 1992); 

10. Royal Natal ll; 11. Loteni IV: 
12. Willem Pretorius IV (South 
Africa); 13. Iona VI (Angola), 
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species’ mnge, and habitat deterioration can lead to reduc¬ 
tions of the cat’s small vertebrate prey base (A. Sliwa, 

pel's. coiTiinO. 

Action Planning 

PiDjetls 18 uiid 19. 

African golden cat, Profelis 
aurata {Temmmck, 1827) 

other Names 

Chat dorc al’ricain (French); Afrikanische Goldkatze 
(German); gato dorado (Spanish); gnaou ya /.amba 
{Lingula: west Africa); lobwa, ebyo, ebie (Kota, Fang, 
Kwele: Gabon); cnibaka, ekinyatige, semaguruci (Lukiga, 
Ltikoiijo. Kipsigi: east Africa): soiikakm (Manclinka); 
osolimi, makolili, akalwa, egabasoti, esele, a’ka (Mbuti 
Pygmies; Zaire): donnou. doiidoa (Peul). 

Description and Behavior (Plate 1) 

The African golden cal is a medium-sized cat. Adult 
males weigh I 1-I4 kg (Van Mensch and Van Bree 1969, 
S. Lnhm hf I nr. 199?). The only recorded weight of a wild 
female is 6.2 kg (Van Mensdi and Van Bree 1969), bnl 
this was probably an immature animal. The African 
golden car has both a reddish-brown and greyish color 
form, ;md its cuuL can be spotted or plain. Pocock (1907a) 
described an animal in the London Zoo whose color 
changed entirely from rufous to grey in four months. Van 
Menscli and Van Bree (1969) examined 1 86 pelts from 
various localities and found that 50% were of the red phase 
and 46% of the gi^eyish phase, with 4% being totally black. 
While color phase appeals variable across its range, they 
found that specimens taken from west Africa tended to be 
more spotted than those from east-ccniral Africa, with the 
Zaire River forming an approximate tniundarys The white 
underbelly is consistently marked with large black spots. 

Despite a striking exlenial similarily to The Asian 
golden eat, many authorities believe that the two species 
are not closely related (Van Mensch and Van Bree 1969. 
Hemmer 1978a. Wozencraft 1993; but see Fig. 3 under 
Taxonomy). The similarity of the golden cats may have 
resulted from convergent evolution in nioisl forest habi¬ 
tat, as there has been no direct I’orest connection between 
Africa and Asia for 20 million years (Groves 1982), but 
the relaliorisliip still deserves cU]scr cxuniination. 

The African golden cat has never been studied and little 
is known of its behavior. It is reported to be primarily noc¬ 
turnal and to rest in trees during the day (Roseveur 1974, 
Guggisberg 1975. Kingdon 1977, Happold 1987), Diurnal 
activity has also been noted (Kingdoii 1977). It may hunt 


in trees to some extent (Basilin 1962, Kingdon 1977), but 
probably catches most of its prey on the gmund (,f. H;]it 
and M. Katembo in prep,). Hart and Katembo analyzed 60 
golden cat scats from Zaire’s Ituri Forest, and found that 
5\% contained rt^enls and 20% ungulates. The rodents 
were mostly small species weighing less ihan 300 g. From 
carcass collections, they also note that scavenged eagle 
kills and predation on I alien, injured primates may he an 
important componeni of rain forest felid diets. 

Hart and Katembo’s data serve to balance anecdotal 
reports that golden cats prey mainly on small to mid-sized 
mammals, including tree hyraxes, the larger rodents 
(Basilic 1962, Brooks 1962. Rahm and Chri,stiaensen 
1963), and smaller forest antelopes (Van Siiccghcm 1942, 
Caipanelo and Germi 1989). On the contrary, they I'ound 
small rodents to be more important. Other data on diet are 
patchy. For example, the stomach of one golden cut fmm 
Senegal contained the remains cl a bird (Gaillard 1969), 
and Kingdon (1977) found the remains of red duikers, 
monkeys, rodents, and birds in scats examined from 
tlgaiKhrs Bwindi Natiojial P;irk. D. Jenny (pers. comm,) 
found many pangolin remains in scats in Tai NP, Ivory 
Coast. M. Agnanga (in iiti. FTO) includes fish in the diet. 
Although there have been reports of predation on domes¬ 
tic animals, including chickens, goats, and sheep 
(Gyldenstolpc 1928, Bourdelle and Babault 1931, Kingdon 
1977), such predation appears to be rather rare (E. Abe, 
M, Agnanga, B. Hoppe-Dominik, S, Lahm m fin. 1993). 

Biology 

Liner size: (W) According to the Mbuti Pygmies of noith- 
eastern Zaire, one (Carpaiicto and Germi 1989). J. Hart 
and M, Katembci (in prep.) also found one nursing kitten in 
a fallen, hollow log. No other information. 

Habitat and Distribution 

The primary habitat of the African golden cat is the moist 
forest zone equatorial Africa, including mangrtwe and 
alpine bamtK'io forests. Golden cats can penetrate savan¬ 
nah grasfilandfi along belts of riverine forest (Van Mensch 
and Van Brcc 1969), and so their distribution probably 
extends beyond the moist forest zone. As an extreme 
example, the species was recorded from Niorn du Sahel, 
Mali, ill relatively arid savannah wocidland (Bigourdan and 
Pruiiier 1937), although possibly in erior (Van Mensch and 
Van Bree 1969), 

Golden cats apparently adapt well to logged areas, as 
destruction of the canopy favors the dense secondary 
undergrowth with which they are often associated 
(Kingdon 1977, Anslcy 1991, S. Lahm in litr. 1993). Edge 
environments generally contain higher oidciit densities, 
and may thus be prefened (,[, Han in fin. 1994). However, 
primary forest with minimal human disturbance is the 
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Figure 2. Distribution of the 
African golden cat (R aurata). 

I. Recsord from Nioro du Sahel, 
Mali (Bigourdan and Pronier 
1937); 2. Basse-Casanance II 
(Senegal); 3. Gola Forest 
Reserve (Sierra Leone); 4, Mt 
Nimba I# complex {Ivory Coast 
and Gjinea); 5 Sapo II (Liberia); 
6, Tai II# complex; 7, Mt, Sangbe 
and Mt. Peko II; 8. Conroe II# 
(Ivory Coast); 9. Bia II (Ghana); 

10, Gashaka-Gumti II [Nigeria); 

II. Konjpll; 12. Dja IV# (Cam¬ 
eroon); 13. Lope IV (Gabon): 

14. Odzala ir complex (Congo); 

15. Nouabale-Ndoki IJ (Congo) 

-H D^anga-Ndokl II complex 
(Central African Republic); 

16. Manovo-Gounda-St. Floris 
ir* complex (Central African 
Republic); 17. Salongall; 

18, Garamba ir* complex 
(Zaire); 19. Virunga M*" (Zaire) 

+ Volcans ll* (Rwanda) complex: 
20. Reserve de Faune Okapi 
(Zaire); 21, Queen Elizabeth 
IF complex and Bwindi NP 
(Jganda); 22. Mau Escarpment 
(not protected) (G. Davies in lift. 

1993); 23. Aberdare II (Kenya); 
24. Ngorongoro Crater VIII# 
(Tanzania: IUCN 1987). 


golden cat*s fundanicnral habitat—M. Agnanga [in litL 
1993) reports that il is well known in northern ('ongo 
(iiniong the must sparsely popnljiteLl regions tn tropical 
Africa), but not in the south, where the forests are semi- 
dcciduoiis and partially logged (Suyer et ai 1992). 
Similuily, B. Huppc-Doniiiiik [in lift. 1993) describes the 
species us common in the Ivory Coast's TaY Nut ion at Park 
(rain forest), but very rare in Comoe National Park (savan¬ 
nah woodland). 

The golden cut has been recorded ut elevations up to 
3,6{K) rn in Ugundu (Guggisberg 1975), and in Kenya's 
Al>erdure Mountains (Maberly 1966, Hardy 1979, Watson 
l9tS0). Figure 2, based on Van Mensch and Van Bree 
(1969). shows the tropical rain ftmest of the Zaire River 
basin as solid lines. Probable distribution clsew^hcrc, 
including patches oi' wet montane forest and lowland 
humid forest interspersed with savannah grasslands (for¬ 
mer ruin foresL: CoHin^j 1990), is shown us dashed lines. 


Population Status 

Global: Category 2. Regional: Category 1. ILICN: 
Insufficiently Known. While the species is lied to moist 
forest habitats and is thus nuturjHy nue, it is difllcull to 
evalnale its consei^ation status due to luck of infonnation 
on its biology and ecology. The moist forests of west 
Africa have been heavily degraded and remaining iniucl 
stands are patchily distributed, while those of the Zaire 
basin in Zaire, Congo, and Gabon are relatively pristine 
and large tracts of primary forest remain (Myers 1989, 
Collins 1990. Suyer ^7 aL 1992). However, a large por¬ 
tion of the latter is inland swamp forest (Saycr 1992), 
a hubiluL type in which the golden cat has not yet been 
recorded (S. Lahm in li(K 1993). 

Small pieces of golden cat skin have toteinic value 'tor 
wrapping things up in^' (Van Mcnsch and Van Bree 1969, 
E. Gadsby in iltl, 1991). Because ol'taboos, people may be 
reluctant to discuss the animut directly (Sanderson 1940), 
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Protection Status 

CITES Appeinlix 11. National legislation; Fully protected 
over only pari oT its range. Hunting prohibited: Angola, 
Benin, Burkina Faso, Congo, Ghana, Ivory Ctiasl, Kenya, 
Liberia, Nigeria, Rwanda, Sierra Leone, Zaire. Hunting 
i^gulated: Gabon, Liberia, Togo. No domestic trade con¬ 
trols: Congo, Sierra Leone. No legal proteclion: Cam¬ 
eroon, Central African Republic, Gambia, Guinea Bissau, 
Senegal, ran/aiiia, Uganda. No information: Burundi, 
Guinea (IUC"N Environmental Law Centre 1986; M, 
Agnanga, B, Huppe-Dominik, S, LaJim m fiti. 1993). 

Principal Threats 

Savanni/ation in west Africa has probably led to popula¬ 
tion declines and fragjTientaljoji, unless there is migration 
along riverine corridors. The bush meat trade, which fig¬ 
ures largely in the region's economy, may lead to local 
depletion of small antelope prey. There appcitrs to be lit¬ 
tle hunting of golden cats (E, Gadsby in tin, 1991; S. 
Lahni, M. Agimnga in liti. 1993). 

Action Planning 

Projects 20 and 21. 


Cheetah, Acinonyx jubatus 
Schreber, 1776 

Other Names 

Guepard (French): Gepard (German); guepardo, chita 
(Spanish): jagluiperd (Afrikaans: South Africa); abo 
shamani [Amharic: Ethiopia); fahd (Arabic); bogolo 
bogolo (Boiirnouan): marukopta (Burkina Faso); siho 
(Fufuldc: CamenH>n); rabbi (Itausa): /uayb (Hei//kum 
Bushman: Namibia): la’o (Ju/hoan Bushman: Botswana, 
Namibia): kisakasaka (Kasanga: Zaire): duma, msongo 
(KiSwahili): lengau, Ictlotse (Setswana: Boiswana): 
dindingwe, ihlosi (Shona: Zimbabwe): haramacad, 
daharab, horkob (Somalia): ngulule (Zulu: South Africa). 

Description and Behavior (Plate 2) 

The cheetah is built for speed, with a deep chest, wasp 
waist, and proportionately longer limbs than the other big 
cats (Conyea 1976). Average adult weight is 43 kg for 
males and 38 kg for females in the Serengeri (n=17: Caro 
a/. 1987). Flexion of the elongated spine has been mea¬ 
sured as increasing the cheetah's stride length by 11 % at 
speeds of 56 kph (Hildebrand 1959, 1961). The canines 
are small relative to other felids: a reduction in the size of 
rtKils of the up(iei canines allows a larger nasal apcrtuic fur 
increased air intake, which is critical for allowing the chee¬ 
tah to recover from its sprint while it suffocates its prey 


by throttling it (P, Leyhausen in Ewer 1973, Kingdon 
1977). Its claws remain exposed, lacking the skin sheaths 
found in most other felids, and thus provide additional 
traction like a sprinter’s cleats. The foot shows several 
other modifications: the digital pads and also the 
metacarpal pad are extremely hard and pointed at the fronu 
possibly as an adaption to sudden braking, and the palmar 
pads bear a pair of longitudinal ridges instead of the more 
usual slight depressions—the functional equivulent of tire 
treads, serving as anti-skid devices (Pocock 1916, Ewer 
1973), The prominent dew daws are used as hooks to trip 
up fast-iutilling prey. The long tail helps the cheetah's bal¬ 
ance as it swerves during a chase. Finally, the cheetah has 
enlarged bronchi, lungs, heart, and adrenals (Eaton 1974), 

According to K, Sevrin (pers. comm, in Eaton 1974: 
24), a captive cheetah was accurately ckx;ked at 112 kph 
over a short distance. In the wild, ont of 78 chases mea¬ 
sured and limed by G. Fraino (Frame and Frame 1981: 
181), the top speed was 87 kph. Antelopes* the main prey 
of cheetah, reach top speeds of 80-97 kph (Garland 1983), 
so peak speeds reached at some portion of a cheetah's 
sprint probably do exceed the oft-quoted. bur seldom doc¬ 
umented, 1 10 kph. Cheetah sprints rarely last longer than 
200-300 m, while most antelope can run much further. 
Heat builds up rapidly during a sprint, and cheetahs have 
not evolved the evaporative heat release mechanisms of 
gazelles and goals, even though their energetic cost of run¬ 
ning is equivalent (Taylor and Rownti-ee 1973, Taylor et 
n!. 1974). Despite its refinements, the cheelah, like the 
other cats, is a sprinter rather than a courser. 

Cheetahs are pale yellow with while underbellies, cov¬ 
ered all over with small round black spots. They are read¬ 
ily disiinguishcd from their spotted relatives by their "tear 
lines'’—heavy black lines extending from the inner cor¬ 
ner of each eye lo the outer corner of the mouth. Both 
mclanisiic and albino cheetah specimens have been 
reported (Gugglsberg 1975), and remarkably pale animals 
have been reported from desert regions (Dragesco-Joffc 
1993, P. Gros in (in. 1993) A more notorious single-locus 
genetic mutation (Van Aaide and Van Dyk 1986) pro¬ 
duces the blotched tabby pattern of the so-called king 
cheetah (Plate 2), which was once classified as a separate 
species {Pocock 1927), and was the subject of a major 
investigative expeditioii(Bo[triell 1987). This mmation 
has historically been recorded only froTn a restricted area 
in soLithem Africa eeiiLercd on Zimbabwe (Hills and 
Smithers 1980), but there is a recent reptm of a single skin 
recovered in Burkina Faso, west Africa (Frame 1992). 

A greater degree of sociality has been observed among 
cheetahs than for most felids, with the exception of the lion. 
Male and female lilter-mates lend to slay logeihei ior abiHU 
sis months afler independence (Caro 1994), Nearly two 
decades of intensive research in the Serengeti Plains have 
shown lhal, while females split off upon reaching sexual 
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iTialui ity, male liuer-jnates I'emain together in coalitions, 
and sometimes defend territories (Frame and Frame 1984, 
Caro and Collins 19X6). These c<xi]iti<]ns, patlicularly trios, 
may include unrelated maJes, with the Irequeney of this 
type of grouping estimated ut \y/v in the Scrcngeli (Caro 
and Collins 1986). Males in coalitions arc more likely than 
solitary males to gain and maintain icrrilories; noii-tcrrito- 
rial males live a nomadic existence and wander widely 
(Caro and Collins 1986, 1987a). Territorial mules were 
lound to be in belter physiological condition and appear to 
liave belter access to females during periods ofgazelle con¬ 
centration (Caro and Collins 1987b. Caro f7 ai 1989). 

Large groups of up to 14-19 anijiials (including cubs) 
have been reported occasionally from parts of east and 
southern Africa where other large predators have been 
eradicated (Kenya: Graham 1966, P, Gros in iilL 1993; 
Botswana; Gros^ 1990; Namibia: MeVittie 1979, JVlarker- 
Kraus and Kraus 1991). The advantages of grouping under 
such conditions arc not clear (S. Durant in litt. 1993). 

In east Africa, the cheetah's main prey is the 
Thomson’s gazelle on the plains (Serengeti: Schaller 
1968), and iinpala in the woodlands (EiUoii 1974). In the 
arid bush land of northern Kenya. G. Adamson (in 
Hamilton 1986a) identified lesser kudu, gerenuk, and dik- 
dik as major prey. In southern Africa, ma jor prey con¬ 
sists of springbok (northeast Botswana: Smithers 1971; 
Kalahari Gemsbok National Park. South Africa: Mills 
1990a; Etosha NP, Namibia: unpubh data); greater kudu 
calves and warihog (Namibian ranchland: Morsbach 1987, 
[., Marker-Kraus, pers. commO; impala (Kruger National 
Park, South Africa: de Pienaar 1969, Mills and Biggs 
1993); and pnku (Zambia: Mitchell etai 1965), Data aje 
scarce for central and west Africa, but cheetahs have been 
observed to take red hartebecsU oiibi, and kob in Manovo- 
Gounda-St. Floris National Park in the Central African 
Republic (Ruggiero 1991), Cheetahs are also known to 
take smaller prey, pariiciilarty hares (FYarno 1977, 
Lahuschagne 1979, 1981), and male coalitions often lake 
much larger piey, such as wildebeest (Dorst and Dandelot 
1969, Eaton 1974, McVittic 1979, Cam and Laurenson 
1990, Skinner and Smithers 1990). Seasonally, a large 
proportion of cheetah prey captures consist of immature 
animals (Mcl.aughlin 1970, Burney 1980). When hunt¬ 
ing group-living prey animals, such as Thomson's 
gazelles, they lend to select less vigilant solitary individu¬ 
als (Fit7Gihbon 1990). 

Certain aspects of cheetah behavior can be explained as 
adaptations to compete with other sympatric large preda¬ 
tors, particularly lions and hyaenas. Cheetahs arc predom¬ 
inantly diurnal, probably because competing predators arc 
nocturnal. It has been suggested that the eheelah's large 
litter size may be a strategy to offset high juvenile mortal- 
iiy caused by predators (Burney 1980, Hamilton 1986a, 
Lauicnson 1992, Caro 1994). Cheetahs often lose iheir 


kills to lions and hyaenas, and have only rarely been 
observed to scavenge, or return to a previously abandoned 
kill (Graham 1966, de Pienaar 1969, Burney 1980, Caro 
1982, Slander 199()a). There is preliminary evidence that 
cheetahs will remain near large kills, rather than abandon 
them after satiation, on Namibian ninchlands where lions 
and hyaenas have been eliminated (L. Marker-Kraus, pers. 
comm. 1994). 

Biology 

Rvproducti\H' sc<isf>n: (W) year-round, although birth 
peaks have been reported during the rainy season in ihe 
Scrctigcti (November-May: Frame 1977, Unircnson cf ai 
1992), 

Gcsiutlon: (C) 90-98 days (Marker-Kraus 1992). 

Liner size: fW) 4.2 (age 1-3 months) on Namibian ranch- 
land (McVittic 1979): 3,5 (age 6-35 days: Luiirenson ef 
ai 1992) - 2.6 (age three months; Prumc 1977) in the 
Serengeti: (C) 3.7 (Marker and O’Brien 1989), range 1-8 
{Green 1991). 

inierbirth lutcn ai: (W) 15-19 months (McLaughlin 1970, 
Sehallcr 1972). Females readily go iiitocslrus and con¬ 
ceive after losing a litter. Laurenson ct at. (1992) found 
that the interval between the death of the previous litter and 
the next sueeessful conception was longer for young (86.3 
days, n=3) than adult females (17,8 days, ii=9). 

A^e at independence: (W) mean 18 months (Laurenson vt 
ai 1992). range 13-20 months (Frame 1984) (sub-adults 
leave mother); 17-27 months (females leave sibling 
groups: Frame 1980, Laurenson c-r A 1992). 

Age ill first reproduclUm: fW) females 24 (ii=2: Schaller 
1972) - 36 months (n=4: Laurenson ei ai 1992); males 
30-36 monlhs (Caro 1991). (C) fenialc.s 2-3 years (n= 10); 
males I 2 years (ii=8) (McKcowti 1992). 

Agf' at last reproduction: (C) females 10 years; males up to 
14 years (McKeown 1992). 

Sex ratio: (W) cub.s: I male:0,95 female (ii=l 17); adults 
and independent sub-udults: I male:! .9 females (n=169). 
This suggests diffeienlijd male dispersal and mortality 
(Frame and Frame 1984), although males can be shyer 
than females and more difficult to observe (Caro and 
Collins 1986). 

Juvenile mortaiity: (W) Other large caniivGre.s, as well as 
baboons (L. Murker-Kraus in Hn^ 1993), are known to kill 
cheetah cubs. In the Screngeti, the number of lions on the 
grassy plains which constitute the Serengeti Cheetah 
Prpjeefs study area have increased tenfold since the 
1960s, following an increase in wildebeest after rinder¬ 
pest control measures. Under such circumslaiices* chcclah 
cub mortality is very high: Laurenson (in press, pers. 


13 



Pad}: SpGCtes Accounts. Chapter 1. Sut-Saharan Africa, Cheetah 


comm. 1Q9?) found that 13% of cub deaths were due to 
prcdaiioii (mainly Jioii), and that a total of 95% of 125 cubs 
failed to survive to independence, 

Lf>ngevity: (W) 12-14 years (Frame and Frame 1980). 
However, Laurenson (in press) estim*aies the mean life 
expectancy of females reaching three years of age in the 
Serengcli at only an additional 3.9 years. Territorial males 
probably live longer, on avera^en than single males (Cam 
and Collins 1986, Carnc/fd, 1989), (C) average 10,5 and 
lip lo 21 years (L. Marker-Kraus in fin. 1993). 

Habitat and Distribution 

Cheetahs are distributed primarily throughout the drier 
parts of sub-Saharan Africa (Fig, 3), They are not gener¬ 
ally associated with forest habitats; they occur i)nly thinly 
in the more humid zones oi miomho wotidland that cover 
much of central southern Africa, and are absent from the 
Sudano-Gniiiean forest savannah belt of west Africa 
{Myers 1975), However, although cheetahs ane most fre¬ 
quently observed on open grassy plains (e.g. Schaller 
1972, Mills and Biggs 1993), they also make extensive use 
of bush, scrub, and open woodlands (Myers 1975, 
Hamilton 1 986iu Mursbach 1987). Observations by Haton 
(1974) snggcsi that cheetahs expend more energy hunting 
in open country than In cover A mosaic of woodland and 
gra.ssland is probably preferred. They range up to K500 
m in the mountains of Ethiopia (Yalden cr af. 1981)). 

Cheetahs are well-adapted to living in and environ¬ 
ments. They are nor obligate drinkers and, in the Kalahari 
desert, have been estimated to travel an average of 82 km 
between drinks of water. They were observed to satisfy 
their moisture requirements by drinking the blood or urine 
of their prey, or by eating tsama melons (Labuschagne 
1979, 1981). 

Population Status 

Global: Category 3(A), Regional: Category 2(A), lUCN: 
Vulnerable. The total number of cheetahs in sub-Saharan 
Africa has been variously esliniated ill 153)00 (Myers 
1975). 25,000 (Frame 1984), and 9,000-12,000 (Kraus 
and Marker-Kraiis 1991). and a wide-ranging survey is 
in progress to develop a better grasp of the cheetah's cur¬ 
rent status (P. Gros, in prep,). The two largest rnclapop- 
ulaiions of cheetah are now believed to occur in east 
Africa (Kenya and Tanzania) and southern Africa 
(Namibia. Bolijwanu, Zimbabwe and Zambia) (Kraus and 
Marker-Kraus 1991, Gros 1990 and////^rr. 1991), The 
chcciah appears to be niosl lare in the Sahelian and 
Sudanian semi-arid zones of west Africa—although orig¬ 
inally optimal habitat, much of it is now very degraded 
under human population pressures (T, Anada In fitr 
1993). Cheetah populations arc still believed to be 
healthy in Ethiopia, with rheir stronghold across the south 


of the country, and sightings have increased further north 
in Awash National Park, where a cheetah was killed by a 
Uain in 1992(1. Hillman m tin. 1993). 

Density and abundance vary widely according to envi¬ 
ronmental conditions, especially the occLii rence of suit¬ 
able prey and other large predators (Laurenson in press). 
In the Serengeti Plains ecosystem, cheetahs concentrate 
seasonally in association with migratory movements o[ 
Thomson’s gazelle (Durant t't aL 1988). Frame (1977) 
found dry season concentrations of one adult per 6 km^ 
an>und wot>dlands/pluin edge in the Screngeti. Based on 
individual recognition of cheetahs from photos taken by 
tourists, Bowlaiid (1993) reported a low density for 
Kruger National Park of one adult per 191 km-. 
Excluding cubs under three months of age, Biiniey (1980) 
found that total cheetah density was twice as high in pas¬ 
toral areas outside the Masai Mam National Reserve (1 /29 
km-) us inside the pioiccled area (1/67 km-). On 
Namibian ranchland, Morsbach (1987) reported a den¬ 
sity of one cheetah per 50 km-, 

Eslimating cheetah density is complicated by their 
unusual social organization. Both .solitary male and 
female adults arc scmi-nomadic, having large, overlapping 
home ranges of the order of 8(K)-L500 km- (Frame 19S0, 
Morsbach 1987, Caro 1994), Coalitions of males, on the 
other hand, have been found (in the Serengeti) to defend 
small tei rilories of the order of 12-36 km-, but up to 150 
km^ (Bertram 1978, Frame 1980, Caro and Collins 1986), 
These territories periodically hold high numhers of 
Thomson's gazelle, the favored prey of female cheetahs, 
and females were often observed in the males' lerrilories 
(Caro and Collins 1987h). 

Protection Status 

CITES Appendix 1. An Appendix [ quota system was 
established under CITES in 1992 for live animals and tj o- 
phies, with annual quotas allocated as follows: 150 
(Namibia), 50 (Zimbabwe), 5 (Botswana), National leg¬ 
islation; fully pRitccied over most of its range. Hunting 
prohibited: Angola, Benin, Botswana, Burkina Faso, 
Cameroon, Central African Republic, Ethiopia, Ghana, 
Kenya, Malawi, Mali, Mauritania, Mozambique, Namibia, 
Niger, Nigeria, Rwanda, Senegal, South Africa, Sudan, 
Tanzania, Togo, Uganda, Zaire. Trophy hunting permii- 
Led: Namibia, Zambia, Zimbabwe. No information: Chad, 
Sudan (lUCN Environmental Law Centre, 1986, Kraus 
and Markei-Kraus 1991). 

Principal Threats 

Genetic homogeneily : Genetic research has demonstrated 
that both captive and free-ranging cheetahs exhibit a very 
high level of homogeneity in coding DNA, on a par with 
inbred strains of laboratory mice (O'Brien et ai 1983, 
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J 985, L986,1987a). The cheetah appears to have sulTered 
a series of severe popLilation boUlenecks in its history, with 
the first and most significant occurring possibly during 
the late Pleistocene extinctions, around 10,000 years ago 


(MenoUi-Raymond and O'Brien 1993). The buclors which 
would have led to these ancient population bottlenecks 
arc not clear, hut both their causes and consequences could 
be of significance to cheetah conservation tocUiy. 



Figure 3. Difitributton of the cheetah (4. fubatus) in sub-Saharan Africa. 

1. Boucle du Baoule II complex; 2 Adrar des Itoras Mts Reserve (proposed: Mali); 3. "W" ir complex 
(Burkina Faso, Benin and Niger); 4. Air and Tener4 VIII; 5. Termit Massif (r>o1 prolGClcd) (Niger); 

6. Benoue II* (Cameroon); 7. Ouadi Rime-Ouadi Achim Faunal Reserve; 8, Zakouma II complex (Chad); 
9. Manovo-Gounda-St Floris IT* complex (Central African Republic): 10. Ouandjia-Vakaga IV (Central 
African Republic) + Radorn II* (Sudan); 11. Binder 11* complex; 12. Boma tl (Sudan); 13. Mago + Omo If 
complex: 14. Gambella V; 15. Yangudi Rassa II: 16. Awash II (Ethiopia): 17. Kidepo Valley II complex 
(Uganda); 18. Kora II complex; 19. Tsavo II complex (Kenya); 20. Maasai Mara tl (Kenya) + Serengeti 
if# [Tanzania) complex; 21. Ruaha II complex; 22. Selous IV** complex (Tanzania), 23. Kasungu II 
(Malawi); 24. Kundelungu II complex (Zaire); 25. South Luangwa II complex; 26. Sioma Ngwezi II; 

27. Kafue N complex (Zambia); 28, Mana Pools II'* complex; 29. Hwange II complex; 30. Gonarezhou 
II [Zimbabwe); 31. Kruger II complex; 32, Hluhluwe/Umfblozi IV and other Natal reserves; 33. Pilanes- 
berg II (reintroduced) (South Africa); 34. Kalahari Gemsbok II (South Africa) + Gemsbok ll (Botswana) 
complex; 35. Central Kgalagadi II (Botswana), 36. Namib-Naukluft 11; 37. Etosha II (Namibia); 38. Iona 
VI, 39 Bikuar tl, 40. Luando IV; 41. Kisama V (Angola); 42. The cheetah is considered very rare if not 
extirpated in Nigeria, but there was a recent sighting from Falgore (Kogin Kano) IV (F, Hurst in Htl 1994); 
43, Gadabedji IV (Niger), 
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It hiis been argued that lack of genetic diversity may 
render the cheetah an exceptionally vulnerable species 
(O'Brien 1983). Genetic variation is thought to be 
essential lo die long-term adaptability and persistence ol‘ 
populations by providing sufficient genetic options on 
which natural selection can operate in response to envi- 
rojimcntai change. The evidence for cheetahs being com¬ 
promised by their genes arises mainly from captivity, 
where epidemics of infectious disease have oc^cumed with 
high moitality (O'Brien 1985, Evermann o/. 1988). 
Increased susceptibility to disease has been linked to 
genetic monomorphisni (O'Brien and Hvennann 1988). 
Zoos have had great dilTieulty in breediftg cheetahs. 
Captive female cheetahs conceive inirequently, and when 
they do, cub mortality is relatively high (28-36%) (Miirkcr 
and O'Brien 1989; Markcr-Kraus and Grisham 1993), 
although these rates are similar to those of other felid and 
carnivore species kept in captivity (Loudon 1985), 
Finally, both wild and captive male cheetahs have high 
levels ol'abnormal sperm (71-76%: Wildl c/ o/. 1987a), 
and success witli ui viiw fcnilization using chccUili sperm 
is relatively low compared to other felid species 
(Donoghue cf 1992). 

However, there is no evidence that reproduction is com¬ 
promised in the wild (Caro and Lauren son 1994). To a 
large extent, the cheetah’s poor reproductive performance 
ill eaplivily is finked to insdtulioniil nianageinenl piacliccs. 
First., some zoos have had high success in breeding chee¬ 
tahs (Van Dyk 199 L Lindburg (V aL 1993). Factors which 
appear lo facililutc breeding include large enclosures with 
long views, constant separation and reintroduction of 
males and females, and provision of secluded nest boxes 
for mothers with young (Lee 1992, l.aurciison 1993), 
Second, vulnerability to disease increases in captive situa¬ 
tions, and no epidemics have been repv^rted from wild pop¬ 
ulations, although cheetahs in some parks have been 
i-eported to suffer a relatively high incidence of mange 
(Caro crai 1987, Bowland 1993, R, Kock m lin. 1993), 
Finally, some captive males arc very I’criilc and others 
essentially inl’enile, despite having similar levels (d'poor 
quality sperm [Donoghue c/r;A 1992, Lindburg 1993, 
1993a). 

The cheetah's genetic monomorphism is a fascinating 
aspect of Its biology, and potentially of importance to its 
conservation^ but implications for management of wild 
populations arc not yet evident. 

Vulnerability in Protected Areas: Many observers have 

commented on the cheetah's vulnerability to interspecific 
competion wiih other large carnivores, and this is now the 
primary focus oi' the long-term eheeUh study in the 
Serengeti (S. Durant, pers. comm. 1993), The chief mech¬ 
anism by which more powerful carnivores—lions, leop¬ 


ards, and hyaenas -limit cheetah abundance is by killing 
cheetah cubs (Laurenson in press), hut these species, as 
well as (sometimes) jackals, babt>ons, and vultures, also 
drive adult cheetahs off their kills. The cheetah's relatively 
large litter size may be a strategy to offset high juvenile 
mortality (Burney 1980, Hamilion l9H6a, Lniirenson 
1992, Caro 1994). Where other large carnivores have 
largely been eliminated, such as ranchland in Namibia, 
farmland and pastoral land in Kenya, and in parts of 
Somalia, cheetahs appear lo flourish ai higher densities 
(MeViuie 1979, Burney 198(1 Hamilton 1986a, Morsbach 
1987, A. Simonetta//?///r, 1993). A strategy of relying 
solely upon the limited system of protected areas within 
the cheetah's rajigc may not be sulTicieru to ensure the 
c<?nscrvation of viable sub-populations. 

Livestock Pred^idon: The survival of the cheetah outside 
protected areas is affected by conflicts with people over 
predation an livestock. Cheetahs are repriiled to prey on 
young camels and goats in the Air and 'fennlt regions of 
Niger (T. Anada tti liii. 1993), In Namibia, the cheetah is 
viewed as the most important predator of livesu>ck on hath 
commercial and communal farms: annual losses for these 
farms have been reported at 10-15% for small slock (sheep 
and goats) and 3-5% for cattle calves up to eight months of 

age(Morsbach 1984-1986), Inevitably, stock losses to 
prcdalors are greater where the natural prey base has been 
eliminated or reduced: on a 200 km- ranch in Kenya, 
where about 9,500 head of livesttKk graze alongside a still 
largely intact wild ungulate assemblage, depredation by 
cheetahs is minimal, accounting for only 11 sheep a year 
(MizLiiani 1993). 

Although farmers' estimates of stock losses to cheetah 
may be inllaled, either intentionally or otherwise, the fact 
remains that the species is widely considered a threat lo 
people's Livelihood, and governments have little hope of 
preventing the destruction of cheetah on private lands if that 
is what the owners wish to do, Hamilton (i 986a) points out 
that the cheetah may be more resilient to eradication on 
ranchland than other large carnivores—which will, for 
example, take poisoned hait—but the cheetah's decline on 
Namibian ranchland during the l98Us is certainly atliibul- 
able lo persecution (Morsbach 1987). Namibia, South 
Africa, and Zimbabwe arc now pursuing a strategy of per- 
miiiing t rophy hunting of cheetahs on private land, with the 
goal of encouraging landowners to accept and profit from 
cheetahs on their land. In addition, the Cheetah Conserv¬ 
ation Fund of Namibia is working lo educate farmers about 
appropriate management steps that can be taken to mini¬ 
mize slock losses (sec Part IT Chapter 2). 

Action Planning 

Projects 22-27. 
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African lion, Panthera leo 

(Linnaeus, 1758) 

Other Names 

[.ion d’Afriquc (French); Lowe (Ciermnn); leon (Spanish); 
ambessa (Amharic: Ethiopia); iikharaiii (Cliicliewa: 
Malawi): xanini (Damara: Namibia); 7:akj (Hausa); ocJuni, 
aja (Iho* Yoruba: Nigeria): n!hui (Ja/houn Bushman: 
Botswana, Namibia); ngalia, iiiumthi [Kikuyu: Kenya); 
ngouambiilu (Lingala: west Africa); labwor (Luo: Kenya, 
Uganda): okigatany (Maasai, Snmbuni: Kenya* Tanz^inia); 
lean (Poilugese); tau (Selswaiia: Bolswaim); simbu 
(KiSwahili); aar, baranbarqo, libaax, gooL davar (Somalia). 

Description and Behavior (Plate 1) 

Smuts ([976) reports the following weight series for lions 
in South Africa's Kruger National Park: adult males (>4 
years) ISl kg (n= 14) and females 126kg{n=25); sub-adiill 
males (2-4 years) 146 kg (n=25) and females 103 kg 
(n=l 1); large male cubs {1-2 years) 77 kg and females 60 
kg. The largest adult male weighed 225 kg. and the largest 
female 152 kg (Smuts 1982). A male shot near Mount 
Kenya in 1993 weighed 272 kg (R. Kock m Utt. 1993). 
The necoi'd loud lengths (including the tail) for male lions 
are around 3.3 meters (Guggisberg 1961). Lions have uni¬ 
formly tawny coats. While the color may vary l[>cally 
fmni pale to dark, leucism (unusual white pelage but with 
pigmented eyes and skin* as opposed to true albinism 
which IS a complete lack of pigmentation) has been 
reported only from the vicinity of Kruger National Park 
and the Umfolozi Game Reserve in South Africa 
(McBride 1977, Smuts 19S2), and a black fonn has never 
been observed (Guggisberg 1975). Lions are the only cats 
with tufted tails and manes (ina)es only)* 'Fhe mane 
appears to serve several functions: increased protection 
during intraspccinc fighting; a signpost of gender distiji- 
guishable at distance (possibly linked to the lion's historic 
coloniz^itionofopcn plains); and an indicator of individual 
Htness (Sehaller 1972, Kingdon 1977). The males of 
many polygynous species lend to develop conspicuous dis¬ 
play features. I'he fact that only the lion, out of all cats, 
has done so suggests that the mane is ck^sely linked lo the 
lion's distinctive social system. Mane development is 
strongly influenced by tcstostcninc (Sehaller 1972). 

The core unit of the lion's inalrilocal society is the 
pride* which consists of a group of related females (none 
dominant) and their cubs (Sehaller 1972, Bertram 1975a, 
Packer err//, 1991a). There arc only two recorded cases 
of unrelaled females forming a pride, and boUi cases 
involved prides giving up their original natal ranges: the 
first when prolojigcd severe drought in Botswana's Central 
Kalahari Game Reserve rendered the females' original 
ranges uninhabitable (Owens and Owens 1984), and the 


second when extensive culling of lions in the Kruger 
National Park opened up large vacancies for immigration 
(Smuts I978u). Pride sizes (measured by the number of 
adult females) are sniafcst in very arid environnients 
(mean 2.2 in South Africa's Kalahari Gemsbok National 
Park: FJolT 1973a) and otherwise average between four 
and six [Sehaller 1972, Smuts 1976, Hanby and Bygoll 
1979, Ruggiero l99l,Standcj 1991). Pride size is posi¬ 
tively correlated with lean season prey abundance, and in 
the Ngorongoro Crater, where prey is abundant year- 
round, groups of up to 20 adult females have been 
observed (van Orsdol cJ* f//* 1985), 

Piidcs aic "fissioii-fusioir social units: iiicinbcrship is 
stable (for example, three prides in the Serengeti have 
occupied the same ranges for more than 20 years)* but the 
pride members arc often scattered in small sub-groups 
throughout the pride's range, and each individual spends 
a considerable amount of time alone (Sehaller 1972, 
Bcnrani 1978, Puscy and Packer 1987). Females demon¬ 
strate several cooperative behaviors unique among ihc 
felids. Pride members often give hiilh in synchrony, and 
the young arc reared communally, with cubs suckling 
freely from lactating females [Sehaller 1972, Rudnai 1974, 
Bertram 1975b). Groups of fcmalc.s do most of the hunt¬ 
ing, and males, for the shun time that they are living 
together with females, concentrate their energy on defend¬ 
ing their tenure (see hclow). Slander (] 992a) found that 
males in Namibia’s Rrosha National Park failed to partic¬ 
ipate in hunts in %% of 461 opportunities. 

In general, prides often divide into smaller sub-gmups 
when foraging (range 1-7: Slander 1992a, Scheel 1993). 
Stander (1992b) found a complex division of labor among 
hunting lionesses, with individuals repeatedly playing the 
.same role of either ^'center” or “wing." Genters, which 
tended to be larger and heavier lionesses* generally 
ambushed and captured prey chased by the wings, 
Ht)wever, litmesses were flexible and would switch roles, 
depending on group composition and positioning. D* 
Joubert (in /m* 1993) suggc,sts that lionesses also switch 
roles according to prey type: in Botswana's SuvuLi 
National Park, he has observed, 'Vilh some consistency,” 
the same lioness take the lead in warthog hunts, while 
playing a passive n)lc in buffalo hunts. 

A single male or coalition of males (up to seven) holds 
tenure over one or more prides* and effectively excludes 
strange males from siring cubs with pride fciiialos (Packer 
i'tiiL 1991a). Competition among males for pride tenure is 
intense, and average tenure is only two (Packer 1988) 
lo three years (Stander 1991). Males will only seek tenure 
over or breed with related pride females under unusual 
circumstances (c.g*whcn the population is small and there 
arc barriers to dispersal: Puscy and Packer 1987, Packer 
etaL I99la,b). Males are also highly social: coalitions in 
rhe pre- and post-tenure periods hunt and scavenge co<^p- 


17 



Part i Species Accounts. Chapter f. Sub-Saharan Africa, African iia/i 


eratively, and larger coalitions of 4-6 males can maintain 
tenure more than twice as long as 1-2 males [> 47 months) 
(Bygott 1979). 

Despite niatenial dcfejise, ini’ajiticide is coimiion wlicji 
males take over a new pride: most females with depen¬ 
dent off spring lose their cubs within u month of u takeover, 
and those that are pregnant lose their cubs shortly after giv¬ 
ing birth. In this way, males assure paternity during their 
short [eproduciive lifetime, which is generally only as long 
as their penexJ of pride tenure. In response, i'ernaks show 
a hurst of heightened sexual activity for about three 
months following a takeover, attracting other males and 
encouraging competition that ensums that the fittest (often 
largest) coalition is able to gain tenure, They remain infer¬ 
tile (anovulatory: Smuts cf al, 1978) during this "'testing* 
period, and only afterwards, when tenure has stabilized, 
tend to breed in synchrony (tracker and Pusey 1983), 
Litters bom synchronously have a higher survival rate 
(probably due to maximal maternal care [Berlrain 1975b]), 
and tend to show a sex ratio biased toward males. This 
may be because groups of related males reproduce more 
successfully (Pusey and Packer 1987)* 

Coalitions of >4 males are always related (being bom in 
the sarne pride, but not necessarily of the same mother), 
while pairs frequently consist of unrelated males (and less 
frequently, a related pair teams with an unrelated male to 
form a trio) (Packer et riL 1991 a). Reproductive success 
increases with coalition size (Bygott e! al. 1979, Packer et 
liL 1988). Although at least one member of male coali¬ 
tions larger than two fails to breed successfully (Packer et 
nL 1991a), through kin selection (Bertram 1976) non¬ 
breeding helpers which are related siill ensure that some 
portion of their genes are passed down. 

The question of why sociality evolved to such a high 
degree in lions has been the subject of considerable debate. 
There were probably several contributory causes, which 
occurred many generations ago. Data from present-day 
studies cannot refute any of them, but can shed some light 
on how and in what circumstances they might work (B, 
Bertram m//;r. 1993). Evidence suggests that CL>ordinalcd 
group hunts are more successful at capturing (Packer and 
Ruttan 1988, Stander I992a,b)and killing (Packer 1986) 
very large prey (see below for discussion of major prey 
species). .Slander and Albon (1992) found that hunting 
success, even for smaller antelope prey, increased linearly 
with foraging group size in the semi-arid open plains of 
Etosha National Park, However, what would seem to be 
the most obvious explanation—increased hunting success 
yields more fotid—becomes less so on closer examination. 
Even on large carcasses, it appears that the presence of 
numerous non-hunting ‘■'cheaters" (Packer and Ruttan 
1988) within the pride can reduce per capita food intake 
to the point where cooperative hunting does not appear to 
be economic for the hunters. The highest rate of f[)od 


intake per liuiU appears to he gained by solitary females 
(Packer 1986), Packer (1986), based on the theory of kin 
selection, argued that lions became .social because it is evo- 
lutionarily jtiojc advantageous to share kills with scav¬ 
enging relatives than to yield to strange lions or other large 
predators. Other benefits of sociality have also been 
pointed out: defense of young, maintenance of long-term 
territories (Packer [ I99(l|), insurance against individ¬ 
ual injui 7 or incapacity, and minimization of chances of 
getting no food at all (B. Bertram m litL 1993). 

Major large ungulate prey species recorded in east, cen¬ 
tral, and southern Africa include buffalo, zebra, wilde¬ 
beest, roan, sable, springbok, gemsbok, kob, impala, 
warthog, waterbuck, and hartebeest (Mitchell er nA 1965. 
Makacha and Schaller 1969, dc Pienaar 1969, Schaller 
1972, ElolT 1973a, Rodgers 1974, Ruduai 1974, Bei trajii 
1978, Berry 1981, van Orsdol 1982, 1984, Smuts 1982, 
McBride 1984, Mills 1984, Eagotto 1985, Prins and lason 
1989. Ruggiero 1991, Stander i992a, Scheel 1993, Viljoen 
1993). While medium to large-sized ungulates make up 
ihe bulk of ihcir diet, lions, like leopards, iire generalist 
hunters, and will take a wide range of prey, from small 
rodents (Eloff 1973a) to young rhinos, hippos, and ele¬ 
phants (MeBride 1990, Ruggiero 1991, Viljoen 1993: H. 
Dublin, H, Jachniann1993). Individual diffcrcnecs 
in prey selection and killing techniques arc often dis¬ 
cernible for different prides in the same area (Rudnai 1973, 
van Orsdol 1984, McBride 1990, Mills and Biggs 1993), 
indicating a strong role for learning in the lion's hunting 
behavior For example, a pride of lions which occasionally 
foraged along Namibia's Skeleton Coast desert learned 
how to prey and scavenge upon Cape fur seals (Bridgeford 
(985, Berry 199la), (The entire pride was eliminated in 
1991 by calllc herdsmen IBerry 1991b., L. Scheepers, 
pers. comm, 1993|). Lions (especially males) frequently 
scavenge (>40% of food items in the Serengeti: Packer et 
iit. 1990), although this behavior is less common in arid 
environments, where prey occurs at lower density (4.6 
[Mills 1990 - 6% [Stander 1992a| of food items). 

Lions usually (but not always) hunt at night (Schaller 
1972, vauOisdol 1982, Mills and Shenk 1992, Stander 
1992a), In Botswana's Savuti National Park, D. Jouberl 
[m Utt. 1993) reported a higher success rate when lions 
hunted on moonless nights. Their distinctive mar, which 
in optimal conditions can be heard up to five km away 
(Guggisberg 1975), appears to serve to demarcate territo¬ 
ries (Sehallcr 1972), much as seat deposits do for the other 
large cats, Stander and vStander (1987) found it possible 
to distinguish between not only the roars of males and 
females, but also of individual males. 

Outside protected areas, where lions are heavily perse¬ 
cuted and the wild ungulate prey base is reduced, group 
sizes are reported to be much smaller (1 -2: Thomas 1990, 
F, Hurst in im. 1991), and they arc seldom heard lo roar 
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(Thomas I99()> C. Stuart irf iitt. 1991). It is not clear 
whcihcr the lioiTs social system '"breaks down” under such 
conditions oi low prey and low lion density. Small forag¬ 
ing group j;i/e may be more efficent for sHick-raiding— 
larger groups would be more conspicuous and vulnerable 
to rancher retalialioii (H. Dublin. C, Packer in lift 1993). 

Biology 

Reprodticfive .season: (W) Largely ascasomtl (Beiiraiii 
1973b), but weak (February-April: Smuts er ai 1978) and 
strong (March-July: Packer et al. 1990) hinli peaks 
recorded in Kruger and Serejigcti Nulit>]iul Parks. 

lisfrits: (W) 4 days. 

Inleresints inteivai: (W) 16 days (Packet ajid Puscy 1982), 

Gesiafion: (C) mean 110 days {range 100-114; n=3l) 
(Cooper 1942). 

Litrersize: ( W ) from Held counts of small cubs < 1 year 
of fjge. average 2.5 (n=59, Scrcngeii NP: Bertram 1975b) - 
.T02 (n=47, Kruger NP; Sjnutse^ uL 1978); range 1-6, but 
9S% of litters are 1 -4 (n=274, Serengeti NP: Pucker and 
F\isey ]%7). 

inferhirth intervah (W) mean 20 months (range 11-25; 
n=38) if previous litter survive.^ to malurily ( 12 months); 
4-6 momhs if previous litter lost (Puscy and Packer J987). 

Age ai dispersiii: (W) Males generally leave their natal 
pndc at between 2-4 years (Schuller 1972, Bertram 1975a. 
Puscy and Packer 1987), but young males may be forced 
out much earlier by a pride takeover, e.g. 13-20 irumlhs 
(Hanby and Bygott 1987). Most young females are incor¬ 
porated into their natal prides, but about disperse to 
form new prides in the Serengeti (Puscy and Packer 1987). 
The percentage of dispersers may be higher elsewhere {!> 
JcLibcit in lin. 1993). Median age al dispersal for females 
is 2,5 years (75% of dispersers between 1.5-3.75 years of 
age: C. Packer in IflL 1993). 

Ai^e ai first reproducthn^ (W) While the onset of sper- 
[tiaiogenesis begins at 30 inonrhs in males (Smuts et al. 
1978), ajid fejualcs may begin muting at 24 months, suc¬ 
cessful first reproduction generally happens only when 
pride membership is established. In the Serengeti, females 
which remained within their natal pride first gave birth ut 
five years (n=22). Females which dispersed from their 
natal pride first successfully raised litfci-s at an average age 
of 8 years {n=8 emigrant cohorts); earlier litters generally 
did not survive. Males generally establish pride tenure ut 4- 
4,5 years, with larger coalitions (4+) establishing residence 
earlier (Pnsey and Packer 1987), 

Cub monaliry: (W) Mortality of cubs is rather high in 
lions, and is linked chiefly to periods of prey scurcity, 
when kills may be more infrequent and cubs may not be 


able to eat well from group-shared carcasses (Sctialler 
1972, van Orsdol etal. 1985), Infanticide is als*') an impor- 
tunt factor (Packer and Pusey 1983). Van Orsdol ei al. 
(1985) reviewed cub moriality (< 12 months) across a 
range of habitats: rates ranged fmm 14-73^^', 

ScA ratio: (W) Prenatal: 1 male:0.9 female (n=39); uduli 
(5+ years): I m;ile;2.1 females (n=373 lions, Kruger NP: 
Smuts 1978b), Adult sex ratios are typically heavily 
weighted in favor of females. The skew docs not appear to 
be related to food .supply oi density, but rather to differen¬ 
tial rates of maturation, mortality, and emigration between 
the sexes (van Orsdol er al. 1985), 

Age at last reproduction: (W) female reproduetive peifor- 
munce starts to decline al 11 years and viruially ceases £it 
15 (Pucker el al. 1988): 16 year-okl males can still produce 
viable sperm (Smuts et ai 1978), but reproduction pmba- 
bly completely ceases after pride tenure is lost (8-10 years: 
Packer etaL 1988). 

Longevity: fW) males generally 12 (Hanby and Bygott 
1991), and up to 16 years (Smuts et of. 1978), females gen¬ 
erally 15-16 (Hanby and Bygott 1991), and up lo 18 years 
(Bertram 1975a); (C) average 13 years, but up Lo 25-30 
(Guggisberg 1975). 

Habitat and Distribution 

Opiim[il habiial appears to be open wtwdlands and thick 
bush. ,scrub, ;md grass complexes where suincient cover 
is provided for hunting and denning. The lion has a broad 
habitat tolerance, absent only from tropical rain forest and 
the interior ol‘ the Sahara desert. Although lions drink reg¬ 
ularly when water is available, they are capable of obtain¬ 
ing their moisture requirements from prey and even plants 
(such a.s the tsaiiia melon in the Kalahari desert), and thus 
carj survive in very arid eiiviroiimenls (Floff 1973b). 
They may range quite high into the moimiains of east 
Africa, up lo 3,600 ni on Kenya's Mt. Elgon (Guggisberg 
1961), and 4,240 m in Ethiopia's Bale Mountains (Yaldcn 
etai. )98()y 

d^he lion formerly t anged ft ojii northcj ti Alrica Ihrough 
southwest Asia (where it disappeared from most countries 
within the last 150 years), west into Europe, where it 
apparently became cxtincl almost 2,(X)0 years ago, and cast 
into India (where a relict population survives today in the 
Gir Forest: sec species account in Nrfrth Africa atui 
Sattiinvest A.vkj) (Guggisberg 1961). Lions survived in the 
desert on the edge of Niger's Air Mountains up to about 60 
years ago (Rosevear 1974). 

Population Status 

Global: Category 3(A). Kcgionul: Category 2(A). lUCN: 
not listed. There are no sound estimates of the toUil num¬ 
ber of lions in Africa: guesstimates range from 30,(M)() to 
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I CKJ.OOO (SluaiI 1991, P* Jackson, |>ers. ccmjii.). East and 
southern Africii are home to (he majorily of the continent's 
lions; in west Africa, numbers have greatly declined, 
Thmughout most of Africa, lions are becoming increas¬ 


ingly rare outside pmtected areas {Pig. 4), 

The countries in which lions are still relatively wide¬ 
spread are Botswana, Central African Republic, Ethiopia, 
Kenya, Tanzania, Zaire, and Zambia, Status in Angola, 



Figure 4. Distribution of the lion {P. !eo) in sub-Sahsran Atrica- 

I. Niokola-Koba II# (Senegal); 2. Boecle de Baaule II complex (Mali); 3. Comoe It# (Ivory Coast); 

4. Mole II (Ghana): 5. Kabore-Tambi M (Burkina Faso); 6, "W" IT complex (Burkina Faso, Benin and 
Niger), 7, Kainji Lake II; S. Kwiambana VIII complex, 9. Lame/Burra IV complex; 10. Yankari II; 

II. Chingurmi/Duguma Game Reserve [Nigeria); 12. Waza II13. Benoue W* (Cameroon); 14, Zakou- 
ma II complex {Chad): 15, Nana-Barya IV; 16, Bamingui-Bangoran IP complex; 17, Manovo-Gounda- 
St. Florls complex (Central African Republic); 18. Simien Mis. IT*; 19. Gambella V; 20. Bale Mts. 11; 
21. Mago + Omo II complex {Ethiopia); 22. N and S Karamoja VI complex (Uganda); 23 Sibiloi II; 

24. Tsavo II complex (Kenya); 25, Maasal Mara II (Kenya) + Serengetl II# (Tanzania) complex; 

26, Selous IV** complex; 27. Moyowosi IV (Tanzania); 28. Bifi-Uere VI; 29. Virunga IF* complex; 

30. Upemba II + Kundelungu II complex (Zaire); 31. Odzala IF complex (Congo): 32, Kisana II; 

33, Luando IV: 34. Iona II: 35. Bikuar II (Angola); 36. Etosha II; 37. Kaudom VIII; 38. West Capnvi IV 
(Namibia); 39. Kafue II complex; 40. Mwem-Wantipa II complex; 41. N and S Luangwa II complex 
(Zambia): 42, Liwonde II (Malawi); 43. Rovuma (Niassa) Game Reserve; 44. Banhine NP (Mozam¬ 
bique); 45. Kruger II complex; 46. Flluhluwe-Umfolozi IV complex (South Africa); 47. Gemsbok II 
(Botswana) + Kalahari Gemsbok II (South Africa) complex; 48. Central Kgalagadi II complex; 

49. Chobe II (Botswana), 
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Mozambique, Sudan, and SoEiialia is difficult to deter¬ 
mine because of these countries’ long history of civil 
unresi; in Angola lions are believed to he widespread but 
rare (Anstey 1992), and in Somalia they arc patchily dis¬ 
tributed, and largely restricted to the south (Fagotto 1985, 
A. SimoTictta in firr. 1992). 

Populations are well-defined, but isolated and centered 
on protected areas in the following southern African coun¬ 
tries: Namibia (Pfiosha NP 3fH); northeastern region 130- 
200; Capnvi Strip 40-60; northwestern region 35-4ri [H. 
Berry, P, Stander in liiL 19911) and Zinibahwe (Hwange 
National Park complex 500; Gonarezhou National Park 
complex 2CK); Zambezi Valley and Sebungwe complexes 
300 [Stuart and Wilson 1988|), 

Lions arc more sparsely dislributcd in Benin, Burkina 
Faso, northern Cameroon, southern Chad, southern 
Congo, northern Ivory Coast, northern Ghana, northern 
Guinea, eastern Guinea Bissau, southern Mali, northern 
Nigeria, and Uganda, Populations aie essentially restricted 
to protected areas only in Burundi, Malawi, Niger, 
Rwanda, Senegal, and South Africa. Lions arc believed 
to be extinct or practically so in Djibouti, Gabon 
(Franceville luea), Lesotho, Mauritania, Swa^^iland, and 
Togo ([jnioges 1989, Stuart 1991; R. Abe, M. Agnanga, 
T, Anada, A, Bloni, P, Chardoniicl in iifL 1993), 

Reported lion densities (measured according To num¬ 
bers of adults and sub-adults per 1 (M) km-) range from 0,17 
in the Savuti region of Botswana's Chobe National Park 
(Viljoen 1993) lo 1.5-2 (Kalahari Gemsbok NP: Mills 
iii. 197S; Etosha NP: Stander 1991) to 3-10 and up to 18 
ill east and stiuiliern African protected aicas (Makacha and 
Schaller 1969, Schaller 1972, Rudnai 1973, Rodgers 1974, 
Smuts 1976, van Orsdol etni. 1985, FT, Jachmann in !in. 

1993). The highest known density is in Kenya's Maasiii 
Mara National Reserve, the northern extension of the 
Serengeti plains ecosystem, estimated at 30/UX) kin- (H, 
Dublin in liii. 1993), Density is closely linked to seasonal 
prey availability (van Orsdol nl. 1985). Average pride 
home range sizes vary from 26 to 226 km- (van Oi'sdoi er 
aL 1985, Viljoen 1993), and can be considerably laiger— 
Stander (1991) reported that one pride in Etosha NP had a 
home range of 2,075 km-. 

Protection Status 

CITES Appendix Ik National legislation: hunting 
restricted to "problem" animals over much of its range; 
some trophy hunting. Hunting prohibited; Angola, Cam¬ 
eroon, Congo, Gabim, Ghana, Malawi, Mauritania, Niger, 
Nigeria, RwandiL Hunting regubied or restricted to ' prob- 
lem/dangerous" animal?;: Benin, Botswana, Burkina Faso, 
Central Alrican Republic, Ethiopia, Ivory Coast, Kenya, 
Mali, Mozambique, Senegal, Somalia, Sudan, Tanzania, 
Togo, Uganda, Zaire, Zambia, Zimbabwe. Trophy hunting 
permitted: Botswana, Namibia, South Africa, Tanzania, 


Zambia, Zimbabwe. No legal proicction; Burundi, Guinea 
Bissau, Lesotho, Namibia, Swazitand, South Africa. No 
information: Burundi, Chad, Djibouti, Guinea (lUCN 
Environmental Law Centre 1986). 

Principal Threats 

Lions are generally considered serious problem animals 
whose existence i.s at odds with human settlement and cat¬ 
tle culture. J'hcir scavenging behavior makes them par¬ 
ticularly vulnerable to poisoned carcasses pul out lo 
eliminate predators (H, Abe, T. Anada, P. Chardonnet, A. 
Simonetta/ff 1993), Where the wild ungulate prey 
base is migratory, stock-raiding has been reported to 
increase during the lean season (H. Dublin in fitl. 1993). 
Problems of managing big cats in the vicinity of human 
settlement are discussed in Pail 11, Chapter 2, 

Action Planning 

PR)jeets 28-32. 


Serval, Leptallurus serval 

(Schreber, 1776) 

Other Names 

Serval, chat-ligrc, lynx tachctc (French); Scrvulkaize 
(German); serval (Spanish); tierboskat (Afrikaans: South 
Africa): aner(Aniharic: Ethiopia): amich boudrar, oucliiak 
zilagla (Berber: Kabylia, Algeria); njuzi (Chichewa: 
Malawi); one a de baga baga (Creole: Guinea-Bissau); 
I'hdmia (Ju/hoan Bushman: Botswana, Namibia): gato 
serval, gate lagar (Ponugese): tadi (Setswana: Botswana): 
inuq shabccL duniad xabashi, shubcel adari, shaboci ycr 
(Somalia): mondo (KiSwahili); ingwenkala, indlozi 
(Xhosa, Zulu: South Africa). 

Description and Behavior (Plate 2) 

The serval is well-adapted to hunting small prey in long 
grass: its legs arc slim and relatively long, and shoulder 
height is about 0,6 ni. Its neck is also elongated, its head is 
small and delicate, and its cars arc tall. The auditory bul¬ 
lae are eorrespH.aidingly well-developed, making lj]> about 
22% of skull length (Skinner and Smithers 1990), Mules 
weigh 9- 1 8 kg (averaging 11-13 kg), and females 9-13 kg, 
(averaging 9,7-11 kg: Smithers 1971, Kiiigdon 1977, 
Smithers 1978), Coal color is pale yellow, and is marked 
with solid black spots along the sides and bars on the neck 
and slioulders. 

Although 17 subspecies ;iie listed by Alien (1939), their 
validity is doubtful (sec Appendix I ). Smithers ( 1978) 
examined specimens from one locality in southern Africa 
and found external charactei s among them which had been 
used to designate six different subspecies within the sub- 
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region. Scrvah i’roni west Alrica jiiost frequently show a 
pailem mutation of small speckled spots—these so-called 
servafines were considered a separate species {Felis 
hrachyura Wagner, 1841) until Pocock (1917a) demon¬ 
strated that the speckled form was a serval morph, Black 
sei^als have been widely recorded (Shortridge 1934, York 
1973, Guggisberg 1975), The holotypc of L scrviil was 
taken near the Cape of Good Ho[>e, but the serval now 
appears to have been extirpated from the entire southern 
coastal belt of South Africa and most of Cape province 
(Skead 1980, Stuart 1985)—although M. Bowland (tfi itn. 
1993) notes an iincontlmied report from a fanner at 
George, midway between Cape Town and Port Elizabeth, 

Small mammals, especially rodents, are the servaPs 
main prey. Larger rodents are preferred, particularly vici 
(iiwanip) rats (Smithers and Wilson 1979, Cecrlscma 
1985, Bow land 1990), and Nile rats (Geertsema 1976, 
1985). Smaller mice are of secondary importance 
(SiniLhoi s and Wilson 1979, Geertsema 1985, BowJand 
1990). Up U) 12 mice were found in one serval stomach 
from Zimbabwe (Sniithers 1978). Birds, reptiles, fish, and 
in seels are also Taken, although infrequently when rodents 
are abundant (Geertsema 1985, Bowland 1990). 
GccOscma (1985) observed one young male serval, on a 
moonlit night, rush into open water to sci/e one of a group 
of feeding flamingos, Geertsema (1985) also found frogs 
to be a particularly favorite prey item, with reTiiains t>ccur- 
ring ill 77% of 56 .scal.s. She saw another young male cat 
at least 28 frogs in one three-hour period, Servals do not 
generally take larger prey as does the caracal. Single ani¬ 
mals have only rarely been observed to kill duikers and 
fawns of the smaller antelope species (Rahm 1966, de 
Pienaar 1969, York 1973). I'he detailed studies by 
Geertsema (1985: Ngoroiigoro Conservation Area, 
Tan7.ania) and Bowland (1990: Natal province farmtaiid. 
South Africa) did not record any instances of servals tak¬ 
ing mammalian prey larger than rodents. 

The serval locates prey in tall grass or reeds primarily 
by hearing. It makes u characteristic high leap as it 
pounces on a prey animal, striking it on impact to prevent 
escape in thick vegetation, A single pounce may span 1-4 
meters and may be over a meter high (Geertsema 1985), 
Another type of leap is vertical: birds and insects an^ seized 
from the air by "clapping” the front paws together 
(Sinithers 1978) or striking with a downward blow 
(Leyhausen 1979). 

Gcerlscma's (1985) four-year study in the Ngoroiigoro 
Crater is the most derailed investigation to date of serval 
ecology. She found them to be largely crcpu.scular, resting 
in mid-day and occasionally at night. Females with kittens 
increase diurnal hunting activity, Servals on farmland in 
South Africa’s Natal province were predominantly nt>ctiir- 
nal, possibly a response to human disturbance (Bowland 
1990), Through continuous obscrvuLions (when possi¬ 


ble—although the study animals were habituated, they 
were not radio-collared), Geertsema (1985) found that 
adult males, adult females and sub-adults ,spend about 25% 
of each 24-hour period travelling and hunting. On aver¬ 
age, Ngororigon^ servds killed about 10 times within this 
period. Independent sub-adults killed more frequently 
than adults, but took smaller prey with a lower energetic 
return. Prom nearly 2^000 observations of pounces, 
Geertsema (1985) found ser^^al hunting success to aver¬ 
age 49%i, with no significant difference between day uiid 
moonlit night. After giving birth lo kittens, one female 
increased her success to 62% from 48%. 

Biology 

Heprodurtive season: (W) Ascasonal, but birth peaks 
appear to be conelalcd with wet seasons, when prey densi¬ 
ties arc at their highest due to new vegetative growth 
(Kingdon 1977, Smithers 1978), Geertsema (1985) sug¬ 
gests that a peak tx:cuis in the mid- to late dry season in the 
Ngorongoio Crater, so that post-rams high prey density 
coincides with the raising of older but still dependent kittens 

Fstrus: (C) 4 days (n=l: Mellen 1989), 

GesPilion: (C) 73 days (n=15: range 70-79) (Smart and 
Wilson 1988). 

(W) 2.5 (n=7; range 1-3) (Smithers 1978); (C) 
L96 (n=20: Skinner and Smilhers 1990): 2.45 ± 0.21 
(n=l4; Mellen 1989); range 1-5 (Stuart and Wilson 1988). 

at indcpemfence: (W) 6-8 months. Newly indepen¬ 
dent juveniles, lolcraled by their mothers, may circulate 
within their natal range for periods up to and over u year 
(Geertsema 1985). 

af scxLtal fmiturity: (C) 18-24 months (P. Andrews in 
iitf. 1993). 

Lmgeviry: (C) up to 19 years (Green 1991), 

Habitat and Distribution 

In sub-Saharan Africa, scrvals are found in well-watered 
i^avannah long-grass environment.s (Shortridge 1934, 
Rosevear 1974, Smithers 1978), and are piulicularly asso¬ 
ciated with reedbeds and other riparian vegetation types 
(Geertsema 1985, Bowland 1990), This association with 
water sources means that their distribution is strongly 
localized over a wide area and within a variety of habitat 
types (Fig, 5), They range up into alpine grasslands 
(Ansell and Dowsed 1988), up to 3,200 m in Ethiopia 
(Yalden er ai. 1980) and 3,800 m in Kenya (York 1973). 
ServaJs can penetrate dense forest along waterways and 
through grassy patches, but arc absent from the rain forests 
of central Africa. A few records from arid parts of south- 
weslcrii Africa, Ethiopia and Somalia indicate that scrvals 
will occasionally niuke use of sub-optimal habitats 
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(Shortridge 19M, Yalden er^tl. Stuart and Wifson 
I9HK, A. Simonetta bi Utf. 1992). 

In north Africa, relict popuJatioiis may still be found in 
humid scrub and mixed woodlands of Morocco's Atlas 
Mountains (Lambert 1966) and nonhern Tunisia and 
Algeria (Gouttetioire 1954, De Smet 1989). The last con¬ 
firmed record from Algeria is of an animal killed by a 


Krench hunter in 1936 in Arzew (mjrthwest coast), said to 
be the last in the area. Tliem have been scattei-ed lepoits of 
serval occurrence thj oughout northern Algeria during the 
1980s, but zoologists have not been able to confinn them 
(Dc Smei 1989, K. dc Smci m/f/f, 1993). Surviving ani¬ 
mals are likely to have been isolated from sub-Saharan 
populations for at least 6,000-7,CX)0 years {Swift 1975)* 



Figure 5. Distribution of the serval (L ser\at). 

1* Abuko IV (Gambia), 2, Moni Sangbe II; 3. Comoe II# (Ivory Coast); 4-, "W" IT complex (Burkina Faso, 
Benin and Miger); 5. Kwiambana Vlil complex: 6. Yankari fl (Nigeria); 7. Zakouma II complex (Chad); 

8 Bamingui-Bangoran IT complex (Central African Republic); 9. Simien Mts ** II; 10 Yangudi Ras&a 
11; 11 BaieMfs \\\ 12. Abljatta-Shalla Lakes II (Ethiopia): 13. Boma II (Sudan); 14. Conkouati IV: 

15. Odzala ir complex (Congo); 16. Upemba ll; 17. Virunga IT' complex; 16. Garamba IT* complex 
(Zaire); 19. Queen Elizabeth 11^ complex (Uganda); 20. Aberdare II (Kenya); 21. Maasai Mara II (Kenya) 
+ Serengeti II# (Tanzania) complex; 22, Selous IV** complex (Tanzania); 23, Kasungu II (Malawi); 

24. Mana Pools 11** complex (Zimbabwe); 25 Kaudom VIII (Namibia); 26. Mofomi IV; 27 Choba II 
(Botswana); 26. Krvjger II complex; 29. St. Lucia IV complex; 30. Natal Drakensberg IV; 31. uncon¬ 
firmed observation ot a serval by a farmer near George, Cape province. South Africa (M. Bowlarid in 
m. 1993); 32. Djurdjura 11; 33. El KalaV' [Algeria: De Smet 1969). 
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Population Status 

Global: Category 4. Regional (sub-Saharan Africa): 
Category 3. Regional (iioiih Africa): Category 2(A). 
lUCN: not listed. Smiihers (1978) reviewed the serval’s 
Jistribiilioji and eoaeltided that its range has remained 
largely inlael, shrinking only in the extrejne north and 
south due to habitat loss in the wake of increasing urbun- 
i/alion and changes in land use (C* Stuart in Ha. 1993). 
Possibly scrvals were never very numerous in norlh 
Africa, and water sources in the region are likely to be 
f(x:al points of human use and settlcinenl. However, ser¬ 
ves arc highly tolerant of agricultunil development, which 
roslei^s increased rodent densities, as king as lliere is sufll- 
cient water and shellcr available (Bowland 1990). 
Kingdon (1977) mnes that the serval has adapted welt to 
the cullivation-fallow mosaic that is widespread over the 
moisier regions of Africa, Degradation of forests to savan¬ 
nah ill west Africa probably Ihvors the species. 

Geertsema (19H^) found miniiniim home ranges in 
Ngoningoro to be 11.6 kni- for one adult jnale and 9.5 kin- 
fot one aduLt female over four years. The male’s home 
range overlapped those of al len^st two adult females, while 
the ranges of three adult females showed minimal over¬ 
lap, Bowland (1990) found larger home ranges for ser- 
vuls on South African runchland: 16-20 krn- for two adult 
females and 31,5 km^ for one male, monitored for 4-5 
months during the sprhig and suiiiiiiei. 

Protection Status 

CITBS Appendix il. National legislation: not protected 
over most of its range. Hunting prtjhibited; Algeria, 
Botswana, Congo, Kenya, Liberia, Mozambique, Nigeria, 
Rwanda, South Africa (Cape pmvinee only). Hunting reg¬ 
ulated: Angola, Burkina Faso, Central African Republic, 
Ghana, Malawi, Senegal, Sierra Lcoiic, Somalia, 
Tanzania, Togo, Zaire, Zambia* No legal protection: 
Benin, Cameroon, Ethiopia, Gabon, Gambia, Guinea 
Bissau, Ivory CoasU Ixsolho, Malawi, Mauritania, 
Morocco, Namibia, Niger, South Africa, Sudan, 
Swaziland,Tunisia, Uganda, Zimbabwe* No intormation: 
Burundi, Chad, Djibouti, Guinea (lUCN Environmental 
Law Cent] c 1986, Siiiithers 1986, Heckelsweilci 1988)* 

Principal Threats 

Welland conservation is the key to serval conservation. 
Wetlands harbor comparatively high rodent densities com- 
piued \o other habitat types, and form the core areas of 
serval home ranges (Geertsema 1985, Bowland 1990). Of 
secondai'y importance is degradation of grasslands through 
annual burning followed by over-grazing by domestic 
hoofstock, leading to reduced abundance of small mam¬ 
mals (F, Hursr m i/rr. 1991, R<iwe-Rowc 1992). 

Trade in serval pelts has been reponed from many 

couniries (Yalden aL 1989, Sayer and Green 1984, 


Myers [986, Cunningham and Zondi 1991; L* Gudsby. F* 
Hurst in lin. 1991, E* Abe in lift. 1993); they arc frequently 
marketed as “cliwtah’' or “leopmIT While the scale of die 
harvest and its effect upon populations is difficult to judge, 
the pell trade appears ro be primarily domestic (especially 
for ceremonial or medicinal purpo.ses) or tourist-oriented, 
rather than international commercial exports (WCMC 
unpubl* data: sec Tabic I in Part 11 Chapter 4). The .ser- 
vaFs localized distribution around water sources may 
increase its vulnerability lo hunting’, it will als<i climb a 
tree when chased by hounds (Stuart 1985). 

Servals ticeasionally kill domestic poullry and only 
rarely young livestock (sheep and goats): studies of their 
diet in farming areas in Zimbabwe (Smithers 1978) and 
South Africa (Lawson 1987) found no evidence that pre¬ 
dation was a problem, Bowland (1990) pointed out that 
problem animals which raid chicken coops can be easily 
live trap[)ed for transloealion. Although 17% of Namibian 
farmers who indicated that servals were present on their 
land reported livestock predation, none took any control 
measures (legally permissible), indicating that the problem 
is not serious* For comparison, *36% of the farmers nepon- 
ing sUx;k predation by African wildcats took contrn)! mea¬ 
sures (Joubert et ai 1982). The servaTs preference for 
rodent prey should actually benefit farmers: Geertsema 
(1985) calculated that an adult serval will eat some 4,000 
txidenls a year. 

Action Planning 

Project 38. 


Leopard, Panthera pardus 
(Linnaeus, 1758) 

Other Names 

Panther (English): leopard, pantherc (French): Leopard* 
Panther (German): leopardo, pamera (Spanish): nebr 
(Amharic: Ethiopia): eduka, ckun* ogidan (Ibo, Yoruba: 
Nigei’ia); !'h6m (Ju/hoan Bushman: Botswana, Namibia): 
ngoyc, nze, goyc (Kot;i, Fang, Kwele: Gabon); damissa 
(Ilausa: west Africa); chui (Klswahili); kwuch (Luo: 
Kenya, Uganda); oluwaru keri (Maasai: Kenya^ Tanzania): 
l(di, inabiti, kweyi, mabilunga, moli, kaTi (Mbuti Pygmy 
dialects: Zaire); nkewe, sink we ic inqwe (Setswana: 
Botswana): shabeel (Somalia). 

Description and Behavior (Plate 1) 

The icopaid has the widest distribution of the wildcats, and 
shows great variation in appearance and behavior. In gen¬ 
eral, ihe coat color varies from pale yellow to deep gold or 
tawny, and is patterned with black roseltes. The head. 
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lower limbs and belly are spolted with solid black. Coat 
color and patterning arc broadly associated with habitat 
type. Pocock (j932a) found the following trends in col¬ 
oration for leopards in Africa: (1) savannah leopards— 
Rifous to ochraccous in color; (2) desert leopards—pale 
cream to yellow-brown in color, with those from cooler 
regions being intjre grey: (3) rain forest leopards—dark, 
deep gold in color; (4) high mountain leopards—even 
darker in color than 3. Black leopards (the so-called ‘‘black 
panthers") occur most frecjuenlly in humid forest habitats 
(Kingdon 1977), but are merely a color variation, not a sub¬ 
species. Variation in pelage has been the chic! basis lor 
the descripiitm of numerous subspecies of leoparif 24 in 
sub-Saharan Africa alone (Srnithers 1975). However, 
Mitlithapala (19^2), using molecular analysis and cranial 
measurements, concluded that sub-Saharan African leop¬ 
ards showed too little difference to warrant suhspecific 
division and proposed ihai the H) sub-Saharan subspecies 
she examined should be subsumed into P.p, pardu.s, the 
juune originally applied to the north African Icopaid. 

The leopard is well known for its versatility as a gen¬ 
eralist predator, and shows a number of morphological 
adaptations to this end, including its size, which shows 
wide variation across its range. Exceptionally large males 
weighing over 91 kg have been reported from South 
Africa's Kruger National Piirk (Turnbull-Kcmp 1967), 
where average adult weights are otherwise 5^ kg for males 
{n-3) and 37.5 kg for females (n=5: Bailey 1993). Male 
leopards from the coastal mountains o1 South Africa's 
Cape Pi'ovince arc much smaller, with an average weight 
of 31 kg (n=27: Stuart 1981). Norton (1984) suggests that 
this is because prey species are smaller in these mountains. 
In the rain forests of northeastern Gahon, one adult female 
weighed 26 kg, and two males weighed 34 and 41 kg (S. 
Lahm in Hit. 1993), In the rain forest of the Ivory Coast's 
Tai National Park, on the other hand, a male leopard was 
captured which weighed 56 kg {Jenny 1993), and two 
females weighed 32 kg and 33 kg (Jenny in li(L 1994), 

Despite its relatively small body size, the leopard is still 
capable of taking large prey. Its skull is massive, giving 
ample room for ailachment of powerful jaw muscles. Us 
whiskers are particularly long and there are often several 
extra long hairs in the eyebrows, protectjiig the eyes and 
assisting movement through vegetation in darkness 
(Skinner and Srnithers 1990). Us scapula is adapted for the 
attachment of powerful muscles that raise the thorax, 
enhancing its ability to climb trees (Hopwood 1947). 
[.eopards can live independent of water for periods of 
time, obtaining moisture requirements from prey (Bothnia 
and Le Ridie 1986). 

The known prey of the leopard ranges from dung bee¬ 
tles (Fey 1964) to adult male eland (Kingdon 1977), which 
can reach 960 kg (Stuart and Stuart 1992a). Bailey(1993) 
found that at least 92 prey species have been documented 


in the leopard's diet in sub-Saharan Africa. The flexibil¬ 
ity of the diet is illustrated by Hamilton's (1976) analysi.s 
of leopard seals from Kenya's Tsavo West National Park, 
of which 35% contained rodents. 27% birds, 27% small 
antelopes, 12% large antelopes, 10% hyraxes and hares, 
and 18%' arthropods. Seidcnstickcr (1991a) and Bailey 
(1993) reviewed ihe lilcrature. and concluded that letjpards 
generally focus their hunting activity on locally abundant 
medium-sized ungukle species in the 20-80 kg range, 
while opportunistically taking other prey. For example, 
analysis of leopard scats from a Kruger NP study area 
lound that 67% contained uiigularc remains, of which 60% 
were impala, the most abundant antelope, with adult 
weights of 40-60 kg. Small mammal remains were found 
most often in seals of suh-adult leopards, especially 
females (Bailey 1993). Studies have found average inter¬ 
vals between ungulate kills to range from seven (Bailey 
1993)10 12-13 days (Hamilton 1976, Lc Roux and Skinner 
1989), Bailey (199,3) estimated average daily consump- 
ttuii rales at 3.5 kg for adult males and 2.8 kg fur females. 

However, the leopard has an exceptional ability to 
adapt to changes in prey availability, and has a very broad 
diet. Small prey are token where large ungulates arc less 
common. For example, Crobler and Wilson (1972) and 
Norton et al. (1986) analyzed leopard scats taken fojm 
Zimbabwe’s Matopos National Poik and the mountains of 
soiithwesrem Cape province and tbund rock hyraxes, com¬ 
mon in the study areas, to be the most frequently taken 
prey. In ceiilial Alricun rain foresu both Jenny (1993) and 
J. Hart and M. Katembo (in prep.) found the diet to con¬ 
sist mainly of duikers and small primates. Jenny (1993) 
notes also that some individual leopards have shown a 
strong preference for pangolins and porcupines. In hi.s 
study area, the Ivory Coast’s TaV National Park, a long¬ 
term study of chimpanzees dclenriined leopard predation 
to be Ihe major cause of chimp mortality (Boesch 1991), 
but D. Jenny (in liff. 1994) believes this may have been 
the work of a specialist chimp-killing leopard. In the inte¬ 
rior areas of South Africa’s Kalahari Gemsbok National 
Park, where springbok arc less abundant, Bothma and Lc 
Riche (1984) found that 80%' of leopard kilN located by 
tracking (n=30) weighed less than 20 kg; nevertheless, 
37%mfa!l kilkconsistcdofungulaics. By using the frack¬ 
ing method, they found that male leopards killed every 
three days on average, and females with cubs every 1.5 
days. At 3,900 m in the Kilimanjaro Mountains of 
Tanzania, Child (1965) reported the leopard's diet to con¬ 
sist mainly of rodents, while Fey (1964) describes how a 
leopard stranded on an island in the wake of Kariba Dam 
subsisted primarily on fish {Ttl^pna). even though ittipaki 
and common duiker were present in low numbers. 

The leopard shows several behavioral adaptations 
which permit it to compete successfully with other large 
predators, the first being its dietary flexibility. Bertram 
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(J982) Studied rjdio-collared lions and leopards in the 
same area in die northern SerengeU and found that, while 
their ranges over lapped. Icopaids preyed on a wider itUige 
of animals than did lions, and there was little overlap 
between their diets. Secondly, leopards often cache large 
kills in irccss Great strength is required: there have been 
several observations of leopards hauling carcasses of 
young giraffe, estimated to weigh up to 125 kg (2-/1 limes 
ihe weight of the leopard) up to 5.7 ni into trees (Hamilton 
1976, Scheepers and Gilchrist 1991). This behavior is 
more common in areas where coinpeiing carnivores are 
numerous (Schaller 1972, Bothnia and Le Riche 1984); 
where they are not, leopards may still drag the carcasses of 
large prey some hundreds of meters fitim the kill site into 
dense vegetation or a rock crevice (Smith 1977), Jeopards 
may also retreat up a tree in the face of direct aggre.ssion 
from Ollier large carnivores. In addition, leopards have 
been seen to cither kill or prey on small competitors, e.g, 
black-backed jackal (Hstes 1967), African wild cat (Mills 
1990) and the cubs of large compciitors (lion, cheetah, 
hycriiis, wild dogs: Berti ann I9K2). Leopards have also 
been observed to ambush tencstrial prey by leaping down 
from tree branches, although this behavior is apparently 
o[)|K3rtunistic and relatively uncommon (Kmuk and Turner 
1967): like other cats, they probably generally prefer to get 
llicir fooling on the ground before launching the actual 
attack < Ley hausen 1979). While the diet of rain forest 
leopards may include arboreal animals (40% of seals frfim 
Tai NP contained arboreal species, including seven species 
of primate: Hnppe-Dominik 1984), they are unlikely to 
forage much in trees: radio-collared leopards in Tai have 
only been observed to attack monkeys when on the ground 
(D. Jenny m//ff. 1994). 

Leopards arc generally most active between sunset and 
suiirisc, and kill more prey at this time (Hamilton 1976, 
Bailey 1993). In Kruger NP, Bailey (1993) found that 
male leopards and female leopards wilh cubs were rela¬ 
tively more active al night than solitary females. The high¬ 
est rates of daytime activity were recorded for leopards 
using thorn ihiekeis during the wet season, when inipala 
also used them (Bailey 1993). In tropica) rain forest, D, 
Jenny in iiu. (1994) reports that two radio-collared leop¬ 
ards (an adult male and female) have hunted only during 
the day, although they oflcii travel at night. 

Biology 

Rt^pf iKluclivv season: (W) probably year-round, but Bailey 
(1993) found a peak in leopard births during the birth sea¬ 
son of impala, the main prey species. 

Esfrns: (C) average 7 days. 

Esfms cyck: (C) average 46 days (Sadleir 1966). 

Gestation: (C) 96 (90-K)5) days (Hemmcr 1976), 


Utter size: (C) 1,65 (range 1-4; n=59) (Baton 1977); (W) 
(according to time of first ohservaiioii, when cubs may be 
several weeks old and some may have died) 2 17 (range 
2-3; n=16) (Martin and de Meulenacr 1988). 

Cub survivat: (W> first-year mortality estimated at 41% 
(Mailin and dc Meulenacr 1988) tout least .50% annually 
(Bailey 1993). 

Suh-adiiit sut^ival: (W) Average annual mortality of sub¬ 
adults (1,5-3.5 years old) was estimated in Kruger NP at 
32%, nearly twice as high as adults, probably related to 
poorer hunting success. Females. 40%; males: 25% 
(Bailey 1993), 

Jnierhirrh Interval: (W) average L5 months (Martin and 
dc Mculcnaer 1988; these data include some slioitcr peri¬ 
ods after litters did not survive) to over 2 years (Schaller 
1972, Bailey 1993). 

A^qe at independence: (W) 1.3-18 months (Bailey 1993, 
Skinner and Smifhers 1990). Siblings may remain to¬ 
gether for several months before separating (Skinner and 
Smithers 199(1) Dispersal may be delayed in areas where 
prey arc abundant, especially if adjacent habitat is ckcu- 
pied by nesident leopards (Bailey 1993), 

Aqe at first reprodnetion: females: (C) 33 months (range 
30-36: Weiss 1952), fW) average 35 months (n=8: Martin 
and de Meulenacr 1988); Jiiales: 2-3 years (C: Green 
1991), 

Reproductive rate: (W) Bailey (1993) reported that the 
average proportion <if adult females producing young each 
year m his Kruger NP study area was 28%, while noting 
that in some years no females gave birth, while in others up 
to half of the females produced young, 

5c.v ratio of resident adidts: (W) 1 malc:L8 females 
(Bailey 1993, Hamilton 1981). 

A^e at last reproduclion: (C) average 8.5 years at one zoo 
(females; Eaton 1977), hut up to 19 ycar.s (both sexes: A, 
Shoemaker/n titr 1993). 

Adult morudiiy: (W) average 19% annual meriality for 
adult leopards in Kruger National Park. Old males 30%: 
prime males 17%; old females 17%; prime females 10%. 
The proportion aUribuLable to starv^ation was 64% (Bailey 
1993). 

l^onffevity: (W) probably 10-15 years (Turnbull-Kemp 
I %7, Marlin and dc Meulenacr 1988); (C) generally 12-15 
years^ but up to 20 (A, Shoemaker in litt. 1993). 

Habitat and Distribution 

Leopards occur in most of .sub-Saharan Africa. They arc 
found in all habiUits with annual rainfall above 50 iiim 
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(Monod l%5), and can penetrate areas with less than this 
amount of rainfall along river courses: e,g. leopards are 
found along the Onmgc River in The Richtcrsvcld National 
Park (South Africa), which lies at the southernmost exten¬ 
sion ofihe Nainib Desert (Stuart and Stuart 1989). Out of 
all the African cats, the leopard is the only species which 


occupies both rain forest and arid desert habitats. Leopards 
range exceptionally up to 5,700 m, where a carcass was 
discovered on the rim of Mr Kilimanjaro’s Kiho Crater in 
1926 (Guggisberg 1975). They tiro abundant on the highest 
slopes of the Riiwenzori and Virunga volcanoes, and have 
been observed to drink thermal water (37° C) in Zaire’s 



Figure 6. Distribution and relative abundance of the leopard 
(R pardus) in sub^aharan Africa (after Martin and de Meulenaer 1988). 

1. Niokolo-Koba II# (Senegal); 2 Boucle du Baoule II complex (Mali); 3. Outamba-Kilimi IV (Sierra 
Leone); 4. Ml. Nimba I# complex (Guinea and Ivory Coast); 5, Sapo II (Liberia) 4 TaT II# (Ivory Coast) 
complex; 6, Comoe II# {Ivory Coast); 7. Mole II (Ghana); 8. W" M* complex (Burkina Faso, Benin and 
Niger); 9. Kainji Lake II (Nigeria); 10, Zakouma II complex (Chad); 11. Manovo-Gounda-St. Floris IF* 
(Central African Republic); 12. Southern II; 13. Dinder IF complex (Sudan); 14, Simien IVtIs. IFf 
15. Yangudi Rassa II (Ethiopia); 16. Dja IV# (Cameroon); 17. Lope IV (Gabon); 18. Odzala IF complex 
(Congo): 19. Salonga IF*; 20. Upemba II; 21. Virunga ll" complex (Z^irs); 22. M1. Ruwenzori IF com¬ 
plex (Uganda): 23 . Tsavo II complex (Kenya); 24 Maasai Mara II (Kenya) 4 Serengeti II# complex 
(Tanzania); 25. Selous IV'' complex (Tanzania); 26. Nyika II (Malawi); 27. Zambezi Wildlife Uthization 
Area (Mozambique); 28. Hwange II complex (Zimbabwe): 29. Kafue II complex; 29a, S. Luangwa II 
Complex (Zambia): 30. Kameia VI (Angola); 31 Etosha II (Namibia): 32, Central Kgalagadi II 
complex (Bot.swana); 33. Gemsbok II (Botswana) + Kalahari Gemsbok II (South Africa) complex; 

34. Rictitersveld V; 35. Cedaraburg IV; 36. Kruger !l complex (South Africa), 
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Viruiiga National Paik (J. Verschurcn in Int. 1993). 

The leopard appears to be very succesful at adapting to 
altered natural habitat and settled environments in the 
absence of intense persecution. There are many records 
oi their presence near major cities (c.g.Tunibull-Kemp 
1967, Guggisberg 1975, Tello 1986a. Martin and de 
Mculcnacr 1988: 18; G. Davies, B. Hoppe-Dominik, R. 
Kock, P, Norton in iiff. 1993). Humilioii (1986b) reports 
their occurrence in western Kenya in extensively culti¬ 
vated districts with more than 150 persons/kiii“, the laigesl 
livestock populations in the country, little natural habitat 
and prey, and where 20 years ago they had been consid¬ 
ered extirpated. 

However, leopaids appear to liave become r;irc Lhrough- 
OLit much of west Africa (Martin and de Meulenaer 1988: 
11-14). According to T. Anada {in Hit, 1993), they have 
completely disappeared from much of the western Saliel. 

Figure 6 shows the distribution of the leopard. 
Countries are cotied for abundance as determined by 
Maitin and de Meulenaer (1988) (see explanation below), 
except that equatorial Guinea, Mali, Nigeria, and Zim¬ 
babwe have been down-graded one category, 

Population Status 

Global: Category 5a( A). Regional: Category 4(A). lUCN: 
not listed. The siaius of the le()pajd in sub-Saharan Africa 
has been a iiutter of controversy since 1973, when it was 
first listed on CITES Appendix I due to fear about the 
impact of the then considerable international trade in leop¬ 
ard skins (Myers 1973), Six attempts have since been 
made Lo determine the leopard’s stains (Myei>; 1976, Teer 
and Swank 1977, Eaton 1978, Hamilton 1981, Maitin and 
de Meulenaer 198H, Shoemaker 1991), The first four 
relied mainly on interviews and qiiestionaires, but 
Hamilton's (1981) work was more intensive, supple¬ 
mented by the author’s own field studies, and focused 
wholly on Kenya its a microcosm of the forces impacting 
leopard pt^pulaiions ihioughoul the conlincnt, Martin and 
de Meulenaer (1988) also carried out wide-ranging inter¬ 
views, but carried the process one step further by devel¬ 
oping a population model for the leopard, which they used 
in combination with a regression linking leopard densities 
with annual rainfall to predict numbers of leopard in the 
region. More recently, Shoemaker (1991) conducted an 
extensive literature review and global correspondence (o 
summarize the status of the leopard throughout its entire 
world range. 

The lirsi five studies were critici/ed from different 
viewpoints (c.g,Hamilton 1981: 93-94, USFWS 1982, 
Martin and dc Mculcnacr 1988: xv-xx, Jackson 1989, 
Norton 1990), with the debate focusing ehielly on the 
accuracy of various p<ipulaTion estimates; the niodchs fail¬ 
ure to account adequately for persecution and reduction 
of wild prey as lucUns lowering leopard density: the uni¬ 


versality of the correlation of Ici^pard density and rainfall: 
and the desirability or nor of re-opening commercial trade 
ill leopard skins. R. Martin (j>y Htt, 1994) concedes that a 
variable representing prey density should be incorporated 
into the regression linking leopard density to rainfall. 
Bailey {1993) also argues that while the link between her¬ 
bivore density and rainfall may be generally valid, a her¬ 
bivore biomass increase does not necessarily equate to 
increased leopard prey hiomass. The herbivore biomas.s 
could be in the form of very large species (elephant, buf¬ 
falo, hippopotamus) or herd-forming species (zebra and 
wildebeest), which provide little food for leopards. 

Despite the controversy, there appears to be general 
agreement that Ihe leopard is not currently endaiigcLcJ in 
sub-Saharan Africa, but that it is subiect (o local depletion 
through exploitation and loss of habitat. Overall, Martin 
and de Meulenaer (1988) estimated the sub-Saharan popu¬ 
lation to number 714,000, based on their density/raini'all 
regression. Although this figure is generally considered 
to be an ovcresliniaLO (Jackson 1989, Norton 1990), it rep¬ 
resents the most practical and quantitative attempt to date 
to estimate poteiilial cat numbers across a large geographic 
area. Its accuracy should be tested and improved by con¬ 
tinuing investigation into leopard densities in key habi¬ 
tats, including tropical rain forest. 

Biologists working in central African rain forest all 
describe the leopard as common (M* Agnanga, R. Barnes, 
A. Blom, J. Hart, S. I^ihm in fin. 1993). The rainfall/den- 
sity regression used by Martin and de Meulenaer (1988) 
suggest that Zaire would hold some 33% of sub-Saharan 
African leopards, a figure resulting from presumed very 
high densities in tropical rain forest (up to 40 leopards, 
including young and transients, per 100 km-). However, 
Bailey (1993) is among several authorities who have 
argued iJiat since terrestrial mammalian prey hiormiss is 
lower in rain forest Ulan in savannah environments, as the 
bulk of productivity is locked up in the tree canopy, there¬ 
fore leopard density should be correspondingly lower. 
Two studies are currently underway which should 
eventually yield the first good data on leopard abundance 
in this habitat type (J. Hart, D. Jenny in prep,), D, Jenny 
[m fin. 1994) provides a preliminary estimate of live adult 
leripards in his 80 krn- study area in TaT NP, ni 6.25 leop¬ 
ards per too km-, J, Hart {in titf. 1994) offers a prelimi¬ 
nary estimate of one adult leopard per 8-12 km- in Zaire's 
[turi forest, or 8,3-12.5 leopards per 100 km-. These esti¬ 
mates are considerably lower tlian the 40 leopards per KX) 
km- suggested by Martin and dc Mciilcnacr’s rainfall/den¬ 
sity regression. Yet they are also higher than adult leop¬ 
ard dcnsilics estimated for the Seronera woodland area of 
Tanzania's Serengeti NP (3.5 [Sclialler 19721 - 4.7 
[Cavallo 1993] per HMl km-), which are among the greater 
densities on the ruinfall/density regression if the rain forest 
estimates arc excluded. In South Africa's Kruger NP„ 
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Bailey (1993) estimated average leopard density at 3.5 
adults per 100 km-, with inuch higher densities of up to 
30.3 per 100 kin- in The ripanaii forest /ones, with high 
prey density. Leopard densities are lowest in arid envi- 
ronmenis (Martin and de Meulenacr 198fi>; for example, 
L25 adults per 100 km- in South Africa’s Kalahari 
Gemsbok NP (Marlin and dc Meulcnaer 1988, based on 
Bothnia and Le Riche 1984), Hamilton (1981) and 
Cavallo( 1993) found that multiplying the number ofadult 
residents by 1.7 accurately accounted for the tctjl numbei 
of known animals in their study areas. 

Leopards appear to be least numerous in west Africa, 
possibly due to high levels of hunting for iheii skins, and 
depletion of prey due to the trade in bushmeat (Myers 
1976, Martin and de Meulcnaer 1988). T. Anada (ht Un. 
1993) considers the leopard Lo be niom rare than the lion iii 
the savannah regions, while severely reduced abundance 
wa,s also reported from the west African rain forest /one 
(Martin and de Meulcnaer 1988), Also, in South Africa, 
the leopard has been extirpated from many areas (Stuart 
fV (\\^ 1985, Norton 1986, Rowc-Rowc 1992). 

Leopard home range sizes determined by radiolelejiie- 
try have averaged between 30-78 km- (males) and 15-16 
km^ (females) in protected areas (Tsavo NP: Hamilton 
1981; Kruger NP; Bailey 1993; Screngeti NP: Berirain 
1982; Cedarberg Wildeme.ss Area [South Africap Norton 
and Henley 1987). Long-term observations of individual 
female leopards have yielded larger estimates of home 
range size in protected areas: 23-33 km- (l.e Roux and 
Skinner 1989) and 37-38 km- (Cavallo 1993), Bailey 
(1993) found the range.s of adult females were centered 
on the most prey-rich habitat (riparian vegetation), while 
the larger male ranges included lower quality habitat. In 
mountainous terrain interspersed with farms and ranches, 
Norton and Lawson (1985) found leopard home rajiges of 
338-487 km- (for a male and female, respectively), sug¬ 
gesting both severely reduced prey availabthty and low 
leopard density. On a Kenyan cattle ranch which main* 
mined wild ungulates, Mizutani (1993) found female leop¬ 
ard home ranges to average 18 km- (n=4) and males 55 
km- (n=4). In the Tai rain forest in Ivory Coast, Jeiuiy {in 
litt. 1994) reported a male range of 80 km- and a female 
range of 25 km-. 

Protection Status 

CJTFS Appendix 1. A system has been in place since 1983 
by which selected African countries ucccpl an annual 
quota for the export of legitimate sport hunting trophies 
and skins. As of 1994, the quotas arc as follows: Botswana 
(130), Central African Republic (40), Lthiopia (500), 
Kenya (80), Malawi (50), Namibia (100), Mozambique 
(60), South Africa (75), Tanzania (250). Zambia (300), 
Zimbabwe (500). National legislation: largely protected 
across its range, although killing of "problem" unimuls. 


either by landowners ur government uutliorilies, generally 
permitted. Hunting prohibited or restricted to "^'problem/ 
dangerous" animals; Angola, Benin. Burkina Faso, Cam- 
emon, Congo, Djibouti, Equatorial Guinea, Gabon, Ghana, 
Guinea Bissau. Ivory Coast, Liberia, Mali. Mauritania, 
Niger, Nigeria, Rwanda, LSencgah Sierra Leone, Somalia. 
Sudan, Togo, Uganda, Zaire, No legal proiection: 
Gambia. No information; Burundi, Chad, Guinea(ILICN 
Environmemal Law Centre 1986, Shoemaker 1993), 

Principal Threats 

Although the leopard appears tolerant of habitat mtHlifi- 
ealion and occurs in the vicinity of settled arcus, density 
is certainly reduced when compared to occurrence in nat¬ 
ural habitat (perhaps as low as 1/10 or even 1/100, as esti- 
maled by Mtulin and de Meulcnaer |19S8]), and the 
leopard becomes more vulnerable lo exploitation and pop¬ 
ulation fragmentation. 

The fur mide was a major threat to the IcopartI in some 
areas during the 1960s and 1970s, before the market col¬ 
lapsed due to changing public opinion and the imposition 
of internationat trade controls tinder CITES (sec Part If 
Chapter 4). I lamillon (1981) reported that pouching for 
the fur trade substantially reduced the leopard popularion 
in Kenya, and considers the species to be particularly viil- 
ncruble lo baited trapping, as leopards patrol small home 
ranges along regiilarty used trails. Use tifyioisoiled baits is 
also an imptiiiant threat (Myers 1976: E, Abe, T. Anada, P. 
ChardoniieL A. Simonetta in litL 1993). Marlin and de 
Meulcnaer ( 1988) simulated the etTecU of high harvests on 
leopards in east Africa during this period (they estimated 
30,0(K) leopaixls killed between 1968-69), and concurred 
with Hamilton's (1981) finding that hunting had severely 
depressed populalions there. However, their model also 
indicated that even very high offuikes, of the order of 
61,0(K) animals a year, had produced only a slight decline 
in the total sub-Saharan population (see Part II Chapter 
5). They consider the leopard to be generally resilient to 
harvest up to a critical threshold, which varies with density 

Martin and de Meulcnaer (1988) argue that re-open¬ 
ing the fur trade with appropriate controls under CITES 
would signilleuntly benefit conservation of the leopard by 
allowing local people to derive economic value from the 
species, seldom possible under current tourism and sport 
hunting practices of most range states. Rural people are 
at present the force responsible for the continuing decline 
of the leopard in the region, through degradation of habi¬ 
tat where their livesrcck graze and persetaition of the ieoi>- 
ard as a threat to these animals, [Development of options to 
enable local people Lo obtain income from leopards could 
encQiirage them to refrain from eradicating the leopards 
in Iheir vicinity. Cobb (1981), without considering such 
options, could jiol foiTesee a future for the leopard in Africa 
outside of proiccicd areas. In 1986, pniteeted habitat made 
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up only Xy/c of potcnliul leopard rungc (MacKinnon and 
MacKinnon 1986a, Martin and de Meulenaer 1988). 

Action Planning 

Prqjecls 33 and 34, 

Caracal, Caracal caracal 
(Schreber, 1776) 

Other Names 

Dcscri lynx (Ejigllsli); caracal (French): caracal, 
Wiistcnluchs (German); caracal, lince africano (Spanish); 
rooikaL lynx (Afrikaans: South Africa); delg ambassa 
(Amharic: Ethiopia); djinie taikorlo (Ba^uirmieii); 
sou mol i (Bomnuan); guette anasa (Chad); llliki (D jcnna); 
pyaberi (Oourmanche: Burkina Faso): rncsso (Hausa; 
Sahel): !hab (HeiZ/kum Bushman: Namibia); sijnbamaiigu 
(Kiswahili); =ui (Jii/'hoan Bushman; Botswana. Namibia): 
rnwai (Luo: Kenya, Uganda); indahutshc^ intwanc 
(Ndcbele: Zimbabwe): ayuku (Ovaiiibc: Namibia); 
safundu (Peul/Foulbe); thwune (Setswana: Botswana); 
hwang, Lwana (Shotia: Zimbabwe): gcdudcnc, maharra 
(Somalia); daga (Toucoutcur: northwest Africa); ngada 
(Xhosa: South Africa). 

Description and Behavior (Plate 3) 

A disiirtctive feature of the caracal is the black back of its 
large cars (its name conics from the Turkish "karakulak’’ 
or ^ black ear"). The cars are lopped with black lulls about 
4.5 cm in length (hence the other popular name, lynx, 
although the caracal is not closely related to the lynxes). 
The conspicuous ears are believed to play a role in 
Intraspccifie communication (Kingdon 1977 ), Caracals 
are generally uniformly tawny-bix>wn to bnek-red in col¬ 
oration, although black individuals have been recorded 
[Rosevear 1974 , Gtiggisberg 1975 ). Caracals are the 
largest ol'the AlVican small cals: males can weigh up to 
18 kg (average 13 kg. Cape Province, South Africa; n=61) 
and temaics up to 16 kg (average lO kg in Cape Pnwince; 
n=41) (Stiiail 1981 )- 

Caracals prey on a variety of mammals, with rodents, 
hams, hyraxes and small antelopes fonning the major part 
of their diet (Smithers 1971, Giobier 1981, Stuart 19S2, 
Moolinan 1986, Palmer and Fairall 1988) in many areas. 
In South Africa’s West Coast National Park, near Cape 
^I'own, Avenant (1993) found lhal rodents were the most 
common prey remains found in caracal scats, occurring 
with 89% frequency. Antelope remains were more com¬ 
mon than rodents in 194 sloniaehs collected from individ¬ 
uals killed as problem animals in Cape Province (Stuart 
1981). Caracals are capable of taking relatively large prey: 


successful predation on adult springbok (Avenant 199?) 
and young kudu (Shortridge 1934) has been reporlcd. 
After making a kill, caracals have been reported, leop¬ 
ard-like, to cache the remains in u tree (Roberts 1951, 
Mills e/ 1984), although this behavior is apparenlly 
not common. Caracals have rarely been recorded to take 
carrion (Skinner 1979, C. Stuart m Htf. 1991). However, 
in Namibia's Etosha National Park, a young adult female 
scavenged from a springbok killed by a cheetah, waiting 
for two hours for the cheetah to finish eating and move 
off (B. Bjil and K. Nowell pers. obs.). Moolman (1984a) 
successfully captured caracals for his study in the 
Mountain Zebra National Park, South Africa, by placing 
box traps near half-eaien large prey (mountain rcedbuck) 
originally caught by a caracal, to which the animal even¬ 
tually returned to feed. Shortridge (1934) state:^ lhal ihey 
are fairly easy to trap, as long as the bait is fresh, A female 
with cubs was observed to return to feed on her spring¬ 
bok carcass for 3-4 consecutive nighis (Avenant 1993). 
<;!aracals are also known for their exceptional ability to 
catch birds, leaping high into the air to knock them down 
with their front paws. Avenant (1993) found that bird 
remains occurred in I 8% of caracal scats in the West 
Coast NP, while Moolman {1984b) found their (X^cunrcnce 
m only 2-4% of scats collected in and around the 
Mountain Zebra NP. Invertebrates and reptiles are also 
eaten. Mean daily food intake for captive adult caracals 
has been estimated by Moolman (1986) at 500 g for males 
and 3 ] 6 g for females. Caracals are predominantly noc- 
turnak but arc often observed in the daytime, panicutarly 
in protected areas. 

Biology 

Repioductive season: (W) probably year-round (Bernard 
and Stuart 1987, Avenant 1993), 

(C> 1 -3 days. 

Length of esirii^ cycle: (C) 14 days (n-15), 

Gc.'inftlon: (C) 78-81 days [Bernard and Stuart 1987, P. 
Andrews Z/Va 1993). 

Liner size: (C) 2.2 (range J-4; n=15); (W) wild pregnant 
females were also found to carry an average of 2,2 fetuses 
(range 1-3; n=22) [Bernard and Stuart 1987). The size of 
four liileis in du' West Coast NP also averaged 2,25 (range 
I-3: Avenant 1993), 

Age cUfirst reprodiAction: (C) 12.5-15 months (males) and 
14-16 months (females): ganietogcnesis can occur some¬ 
what earlier (Bernard and Stuan 1987, P. Andrews in iin. 
1993), 

fnterhinh inren^ai: (W) probably one litter annually 
(Bernard and Stuart 1987). 
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A^e at kisi reproduc tion: (C) one (bmulc gave birlh at IS 
years. 

U)n^e\ iry: {C} up lo jy years (F. Andrews in iitt. 1993), 

Habitat and Distribution 

Caracals inhabit the drier savannah and woodland regions 
of sub-Sahaian Africa, with a strong preference for the 


more scrubby, arid habitats (Kingdon 1977, Yalden c; (d. 

Smart 1984) (Fig. 7). I hcy are not found in the trop¬ 
ical rain forests (Rosevear 1974). In South Africa, where 
they arc relatively ahnndant, they have been recorded 
(unusually) Iroiii the evergreen and montane forests of the 
st>Liiherii Cape province (Stuart and Wilson 1988), Jn 
Ethiopia, caracals range up To 2,500 m (and exceptionally 
up to 3300 in) in the Bale and Siniien Mountains (Yalden 



Figure 7. Distribution of the caracal (C. caj^acal^ In sub-Saharan Africa. 

1. Niokola-Koba II# (Senegal); 2. Boucle de la Pendjari ll* complex (Benin) + “W“ IF complex (Benin, 
Burkina Faso and Niger); 3. AVr and T6r\4re Vlll (Niger); 4. Vankari II (Nigeria); 5. Benoue ir (Camer¬ 
oon); 6 Fada Archei Faunal Reserve (Chad); 7. Dinder ll'^ (Sudan); a Nechrsar II (Ethiopia), 9. Mars- 
abit II (Kenya); 10, Karamoja N and S Vf complex (Uganda); 11. Ruaha 11 complex (Tansania); 

12* Kundelungu ll complox (Zaire); 13. Lengwe II (Malawi); 14 Kafue 11 complex (Zambia); 15. Iona 
VI (Angola); 16. Gonarezhou li (Zimbabwe); 17. Banhine NP (Mozambique); 18. Itala IV; 19. Weza 
IV; 20. Stomps River IV; 21, Kalahari Gemsbok II (South Africa) + Gemsbok 11 (Botswana) complex; 
22, Karoo II (South Africa); 23. Namib-Naukluft II (Namibia), 
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etiiL mOl 

Field studies have been carried out only in South Africa 
and Israel Ubr the latter, see species account under North 
Africa mid Sottthwrst Asia). In South Africa, adult male 
home range sizes in various study sites in Cape Province 
have ranged hxnn 3165 kni-, and females from 4-31 km- 
fSluart 1982, Norton and Lawson 1985, Moolman 1986, 
Aveuani 1993). 

Population Status 

Global: Category 5b, Regional: Category 4, TUCN: ntjt 
listed. The status of the caracul is suiisfactory in sub- 
Saharan Africa, It appears to be most abundant in South 
Africa uiid Narniliia, where its range is expanding (Stuart 
and Wilson 1988, Rowe-Rowe 1992), possibly linked to 
local extirpation of black-backcd jackals by farmers 
(Pringle and Pringle 1979, Stuart 1982, H, Berry in /trr. 
1991). In the savannah regions of west and ccnlntl Africa, 
it is less common and patchily distributed in pockets of 
drier habitat (Kingdon 1977). 

Protection Status 

CITES Appendix 11. Natitmal legislation: not protected 
over most of its range. Hunting prohibited: Angola, 
Benin, Burkina Faso. Cameroon, Ethiopia, Kenya, 
Mauritania, Mozambique, Nigeria, Zuii c. Hunting and 
trade regulated: Bot,4wana, Central African Republic, 
SeiicguL xSomalia, Tanzania, Zambia, No legal protec¬ 
tion: Congo, Gabon, Gambia, Guinea Bissau, Ivory Coast, 
Lesotho, Malawi, Mali, Namibia, Niger, Rwanda, South 
Africa, Sudan* Swaziland, Togo, Uganda, Zimbabwe. 
Legal status as problem animal: Namibia, South AlVicUr 
No information: Burundi, Chad, Guinea (lUCN 
Environmental Law Centre 198b). 

Principal Threats 

Caracals are oflcn killed for suspected predation on small 
livestock, although this appears to be a pervasive problem 
only in South Africa and Namibia. Analyses of stomach 
contents and seats from parts of South Africa ouLside the 
protected areas system have found dotncstic stttck to make 
up a significant portion of the caracafs diet, with estimates 
ranging from 17-55% rn different areas (Pringle and 
Pringle 1979, Besier 1982, Stuart 1982, Moolman 1986). 
Brand <1989) found that reported annual small stock losses 
10 caracal ranged up to 5.3 animals per 10 km^. Large 
numbers of animals are destroyed by farmers each year: 
Stuart (1982) reports that an average of 2*219 animals 
were killed annually in control operations in the Karoo 
region alone between 1931-1952. Brand (1989) surveyed 
pt ohleni animal hunting dubs in Cape Province, and found 
that numbers of caiacals reported killed or captumd annu¬ 
ally ranged from 0.02-1,6/10 kjii-. Farmers responding to 
a government questionnaire in Namibia reported killing a 


total of 2,800 caracals in 1981 (Jouhert ef ai 1982). 
However, control efforts thus far appear to have had little 
effect t)ii caracal populations (N. Fairall in Hit 1993). 
Caracals typically re-colonize farming areas following 
local extirpation (Visser 1978), 

Hunting for skins and 'luxury bushmeaf' is R'poiteJ 
to be a threat in west and central Africa, where the caracal 
is more sp;irsdy dislribuied (F, Hursr in iitf. 1991). 

African wildcat, feUs 
sUvesths, lybica group 
(Forster, 1770) 

Other Names 

Chat gantc, chat sauvage d'Afrique (French); Falbkatze 
(German); galo montes, galo silvcstre (Spanish). 

Sub-Saharan Africa; Vaalboskat (Afrikaans: South 
Africa): yc-dw dimmet (Amharic: Ethiopia): kongo diak- 
ouma, yacoimiawara (Bambara); larrouyc (Bornouan): 
baton ana gticsh, guelte (Chad): lores {Hei//kuin Busliman: 
Namibia): ochwu oehawhi (Hercro: Namibia); nyau 
(Kikuyu: Kenya): kaka pori, kimburu, kaka mwitu 
(Kiswahili); gamsi lala (Kotoko); /nim (Ju/houn Bushman: 
Botswana, Namibia); inbaki (Luganda): ogwang burra 
(Luo): igola (Ndebele: Zimbabwe); moula (Sara); phah, 
tib, (Setswana: Botswana): nhiriri (Shona; Zimbabwe): 
wunndu ale (Wolof); inpaka, mbodla (Zulu: South Africa). 

North Africa and Southwest Asia; Qit berri, qit cl 
ghainli, qit wahsi (Arabic: Middle East); sooner inousch or 
mesch (Arabic: Sahara region); emschisch boudrar, akriw, 
mousch abraiii (Berber); biss burrec (Saudi Arabia); 
kadees el kbala (Sudan): bisad car, jifa, mukulcl dur, 
dinaad dur, dinad dibadeed (Somalia); larda-tarhda. 
arheda, aghda (Taniahuq), 

Description and Behavior (Plate 3) 

The wildcat has a very large geographic range, and varies 
locally in appearance. In geuerak from north to south there 
is a gradation of coat thickness. inlensiJy of ground color* 
and amount of "tubby" markings (Robinson 199I). 
Pocock (195 I) recognized 26 subspecies. These sub- 
,species are not considered in this document* which follt^ws 
the taxonomy of Weigel (I961) and llcmmcr (1978a) in 
lecognizing four groups of FelLs silvesfris: the forest cats 
(silvesftis group) ofEunope, the Caucasus and Asia Minor; 
the steppe cals group) of south and central Asia 

(sec Eurasia); the lawny cats (hhica group) of Africa and 
the Middle East; and F, .v, t afus, the domestic cat. The sta¬ 
tus of the lyhka group throughout its range is presented 
here under the common name "African wildcat," 
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The lyhicii group is the most widespread, and these cats 
dilTcr I’rom the European forms by iheir lighter build, less 
distinct markings, and thin, tapering tails The African 
wildcat is very similar in si/e and appearance to the 
domestic cal, and the two can he difficult to distinguish in 
the field. In sour hem Africa, males weigli an average of ^ 
kg (n=42), and females approximaicly 4 kg (n=3()) 
(Smithers 1971, Stuart 1981), The background color of 
its coat ranges from reddish to sandy yellow to tawny 
brown to grey, and is typically marked with faint tabby 
stripes and spots, A characteristic feature of this group is a 
reddish or rusty-brown tint to the backs of the ears 
(Skinner and Smithers 1990, Harrison and Bates 1991, 
Dragcsco-JolTc 1993), 

Wildcats are primarily ntx?Tumal, especially in very hot 
envirorimeiUs or in proximity lo settled areas, but are also 
active in early morning and late afternoon. Studies hy.ve 
shown rodents to be the major prey species throughout 
southern Africa (Zimbabwe: Smithers and Wilson 1979; 
Botswana: Smithers 1971; Karoo region and Central 
Nuniib Desert: Stuart 1977; South Africa: Stuart 1982, 
Palmer and Fuirall 1988; Natal prov„ South Africa: Rowc- 
Rowe 1978; western Cape coast. South Africa; Aveuant 
1993). I his prey preference is presumably similar through¬ 
out their range (Rosevear 1974, Kingdon 1977, dc Srncl 
1989. Harrison and Bates 1991J. A variety of birds, rep¬ 
tiles. and amphibians are also taken, as well as other mam¬ 
mals, including young antelope (Smithers and Wilson 
1979). bisects and arachnids, including solifiiges and scor¬ 
pions. are frequently taken, perhaps in relation to seasonal 
nKJenl scarcity (Smithers 1971, Stuart 1977, Harrison and 
Bales 1991), Wildcats seldom scavenge earn on (CJaspcr- 
etti eral. 1986. Skinner and Smithers 1990). 

The African wildcat is generally recogni/ed as the 
ancestor of the domestic cat (Pocc.Kk 1907a). Unlike I’eral 
domestic cats, which sometimes live in large groups or 
'‘colonies.'' African wildcats are solitary. Libcrg and 
Sandell (19S8) ptiint out that domestic cats tend to form 
colonics in the presence of dumped, rich food resources 
(such as guibage dumps), remaining solitary where prey is 
more evenly and thinly distributed. It is interesting that in 
captivity, temale African wildcats have assisted mothers in 
provisioning of young with RkkJ (Smithers 1983), a behav¬ 
ior observed in feral domestic cat colonies. However, pre¬ 
liminary results from a radiotclemeti y study in Saudi 
Arabia indicate that wildcats [>ersisled in solitary habits 
ivhile feral domestic cats fonned groups around a garbage 
dump. This suggests that the domestication process may 
bo the must important factor underlying the sociality of 
feral cats (Macdonald et uL 1991), perhaps leading to a 
bra;idcning of the diet to include scraps and carrion. 

Biology 

Binh season: (W) in southern Africa, chiefly in the sum¬ 


mer from September-Mamh (Skinner and Smithers 1990). 
In Saudi Arabia, Harrison and Bates (1991) report the 
capture of a pregnant female in Oman in Feb. tn the nonh- 
ern Sahara, breeding takes place from January-March 
( D rage SCO- Joffe 1993), 

Gffshttioit: (C) 56-63 days (Green 1991). 

Litter size: (W) 3,4 (n=7, range 2-5) (Botswana: Smithers 
1971): (D 1-5. 

at sextuil mar a tin': (C) II months. 

Ixm^evity: (C) up to 15 years (Green 1991). 

Habitat and Distribution 

The African wildcat has a very broad habitat tolerance. It 
appears to be ab.scnL only fR)m tropical rain tbrcsi: reports 
from this habitat type may refer to domestic cals, or pos¬ 
sibly to hybrids (c.g. a recent report from northwestern 
Congo [M. Agnanga m to. I993J), ll is thinly distributed 
throughout the Nubian. Saharan, and Arabian deserts, 
where it is generally restricted to mountains and dry water¬ 
courses (Gasperetti et uL 1986, Kingdon 1990, Skinner 
and SmitJieis 1990. K. de Smet in ////, 1993). Wildcats 
range up to >3,(MX) m in the mountains ol' Kenya, hthinpia, 
and Algeria (Kingdon 1977, Yalden eud. 1980, Dragesco- 
Juffe 1993, K. de Siuct in to. 1993). 

Density is expected to vary widely with prey availabil¬ 
ity, Mendelssohn (1989) estimated a density of one indi¬ 
vidual per km- in open oak forest on hilly, rocky ground in 
Israel. Fuller et a!. (1988) reported the home range of a 
mule African wildcat ncarNakuru, Kenya as 4,3 km^ 

Population Status 

Global: Category 5c, Regional (sub-Saharan Africa): 
Category 5. Regional (north Africa/Middle East): 
Category 5. lUCN: not listed. While si f yes iris is the 
most abundunl of the I’d ids, widespread hybridi/.alion with 
domestic cats is leading to the increasing rarity of pure 
wildcats (.see below). 

Protection Status: 

CITES Appendix 11. National legislation: not protected 
over most of its range. Hunting prohibited: Algeria, Isruch 
Mauritania. Morocco. Mozambique, Niger. Nigeria. 
Tunisia. Huniing regulated: Angola, Burkina Faso, 
Ghana, Senegal, Somalia, Tanzania, Togo. No legal pro¬ 
tection: Beilin, Botswana, Cameroon. Central African 
Republic, Congo. Egypt, Ethiopia. Gabon, Gambia. 
Guinea Bissau, Ivory Coast, Kenya, Lebanon, Lcsotlio. 
Malawi, Mali, Namibia, Oman. Rwanda. Saudi Arabia. 
Sierra Leone, South Africa. Sudan. Swaziland. Uganda, 
United Arab Emirates, Zaire, Zambia. Zimbabwe. No 
infornialion: Burundi. Chad. Djibouti. Guinea. Iraq. 
Jordan, Libya. Qatar, Syria. Western Sahara. Yemen 


33 



Part U Spscies Accounts. ChapWf 1. Sub-Saharan Africa, African wffdcat 



Figure &< Distribution of the African wildcat f F. sUvsstrfs^ iybica group). 

1h Namib-Naukluft il; 2, Etosha II (Namibia); 3, Central Kgaiagadi II [Botswana); 4, Iona VI (Angola); 

5. N and S Luangwa II complex (Zambia); 6- Kundelungu M complex (Zaire); 7. Selous IV** complex; 
8- Serengeti if# complex (Tanzania): 9. Tsavo if complex (Kenya); 10. Garamba N** (Zaira); 11. Mago 
II + Omo II complex (Ethiopia): 12. Manovo-Gounda-Sl. Floris ir* complex [Central African Republic); 
13. W" ir complex (Burkina Faso, Benin and Niger), 14. Bancd'Anguin II" (Mauritania), 


(lUCN linvii tniiiientii] Law Centre 1986; R* Daly. R. Principal Threats 

Khan, I. Nader, A. Serhal, K. de Smel m (iTL 1993). The primary threat lacing the Alrican wildcat thnnighoiil 

itfi range is hybridization with domestic cats (sec alsodis- 
OCCUrrence in Protected Areas cussions under Eurami). Hybiidi/ulion has been taking 

It is increasingly likely that pure strains of African wild- place over a long period of time, particularly in the north of 

cat will be found only in protected areas remote from its range where domestic cats arose thousands of years 

human habitation, Those areas which may possibly pro- ago, Mendelssohn (1989) believes that male feral eats 
reel pfjpulatioiis of African wildcats isolated from feral have □ c<^mpeliiive advantage over male wildcats in access 

domestic cats are marked with an asterisk in Figure H. to estroiis females, due lo both their larger si/e und their 
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occurrence, in many places, at hi^^her densities- 
Hybridization in captivity has shown that distinctive char¬ 
acteristics or the Ahican wildcat, such as its long legs and 
rcddish-backcd ears, are lost (Smithers 1983), although 
hybrids have been found with red-backed cars (M. 
Lindeque, pers. comnn. 1993)- Smithers (1986) believes it 
inevitable that hybridization “will lead to the virtual 
oxlinclioii of the African wildcat as wc know it at presenh” 
Feral cats are found throughout the wildcat’s range. 
Smithers (1986) reports that, in South Africa, it is now 
impossible to 11 nd pure wildcats anywhere in the vicinity 
of settlements where there are do[nesti(j cals. Siniilicrs 
(1971) comments on hybrids found in Botswana with 
while legs and white palchcs on their bodies, and G. Mills 
(;V? litL 1991) reported destroying such a specimen in the 
Kalahari at least 75 km from the nearest human habita¬ 


tion, J, Gasperetli (iti lift. 1993) reports that a geologist 
found a litter o[ domestic cat kittens in the Rub el Khali 
(Empty Quarter: uninhabited sand desert of the southeast¬ 
ern Arabian pcninusla), hundreds of kilometers from either 
water or the nearest Bedouin eiicampmciiL Several breed¬ 
ing programs have been started to consei-ve pure strains 
of wildcat in captivity, but the strongest hope for survival 
in the wild of pure wildcats lies in controlling feral cat 
numbers in remote protected areas. 

Mendelssohn (1989) also attributes the rarity of 
African wildcats in Israel to their susceptibility to feline 
pan leukopenia, transmitted by feral cats, which arc gener¬ 
ally resistant. 

Action Planning 

Projects 10, 15> 43, and 89, 
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Part I 

Species Accounts 

Chapter 2 

North Africa and Southwest Asia 


Box 1 

Vulnerability index to Species of the Region (in order of vulnerability) 


Species Habitat Aasodation 

St [Mar] {Tot) Score 


Asiatic Hon, P. feo per$ica 

N: 

1 

[0] 

(1) 

-1 

Cheetah, A. jubatus 

N: 

a 

[2] 

(4) 

-1 

Servak L. serva^ 

N: 

3 

[0] 

(3) 

-1 

Leopard. P, pardus 

B: 

5 

[3] 

(8) 

0 

Sand cat. P margarita"^ 

N: 

2 

[1] 

(3) 

-1 

Caracal, C. caracal 

B: 

5 

[3] 

(8) 

0 

Jungle cat. F. ahaud^ 

B: 

5 

[3] 

[8) 

0 

African wildcat. Ps. iybica groups 

B: 

3 

[4] 

(7) 

0 


Oeog. 
Range 
(10® km^ 

Score 

Body 

Size 

Score 

Total 

Score 

Ranking 

S: 0.03 

-1 

L 

-1 

-3 

1 

S: 102 

-1 

L 


-3 

1(A) 

S: 0.27 

-1 

M 

0 

-2 

2(A) 

M: 3.74 

0 

L 

-1 

-1 

3(A) 

M: 5.40 

0 

S 41 

0 

4 

W: 7,06 

+1 

M 

0 

-r1 

5a(A) 

M: 5.80 

0 

S +1 

+1 

5a 

W: 8,70 

+1 

S +1 

42 

55 


Key: 

’ All of ttiis species’ range lies within the region 
^ See species account in Chapter 1, Sub-Saharan Africa 
^ S&Q species account in Chapter 3, Tropical Asia 

Habitat Association 

St = number of strong ^ significant habitats 
N = Narrow (-1); B = Broad (0) 

[Mar] = number of marginal habitats 
(Tot) = total number of habitats 

Geographic Range (in millions of km^) 

S = Small (-1): M = Medium (0); W - Wide {-f 1) 

Body Size 

L = Large (-1); M = Medium (0); S Small (+1) 

(A) - Actively threatened 


Regional Criteria 

Habitat Association: Narrow = 1-4 habitat types; Broad = 7-S habitat types 

Geographic Range: Small = <1 million km^; Intermediate = 3-S million km^; Wide = 7-9 million km^ 

Body Size: Large = 35-135 kg; Medium = 7-20 kg; Small = <6.5 kg 


See the introduction to the Species Accounts for explanation of the vulnerability ranking system (pp. 2-6). 
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Asiatic lion, Panthera leo 
persfca (Meyer, 1826) 

Other Names 

Lion d'Asie (French); Asiatische Lowe (German); leon 
de Aj^iiGSpuniiih); sinh, sawaj (Gujurali); sinh, shcr, untia 
bdgh [camel tiger| (Hindi); hawaj (Maldhuri); sirnha 
(Maldhari, Kannada); babar sher (Persian). 

Description and Behavior (Plates 1 and 8) 

This Species Account primarily concerns the Asiatic lion 
P.i. pt^rxica, but reference must be made to the Barbary 
[noilh African) Mun P.A lifo, the nomijiatc subspecies ajid 
the lion that appeared in Roman circuses. There appears to 
be no record of contiguous populations of the two sub¬ 
species in historic times. The Barbary lion is extinct in 
the wild—the last record being one shot in Morocco in 
1Q20 (Gr/imck 1975). Some lions in Temara Jjoo in Rabat 
were ideniified in I97d by Ley hausen and Henimer 
(Leyhausen 1975) as having physical characteristics of 
the Barbary lion: very clear light iris, rather than brown; 
inane spreading behind the shoulders and covering the 
belly right to the groin, high occiput (back of the head), 
short legs, and deep chest (W. York quoted in introduc¬ 
tion to Leyhausen 1975) but none appeared absolutely 
flawless (Leyhausen 1975). Attempts to establish a sci¬ 
entific breeding program have so far failed* although some 
zoos have bred specimens (W. Prey itt tin. 1993) 

Today, ihe only living representatives of the lions once 

found ihi'oughout much of southwest Asia occur in India’s 
Ciir Forest. These Asiatic lions are genetically distinct 
fhiiu lltc lions of suh-Saharari Africa, although the differ¬ 
ence is not large, being smaller than the genetic distance 
between human racial groups. Based on genetic distance, 
the Asiatic lion is estimated to have separated from the 
African population as recently as 100,000 years ago, not 
long enough for reproductive incompatibilities to have 
evolved (O'Brien et cd. 19S7b,e). The most striking mor¬ 
phological character, which is always seen in Astatic lions, 
bul rarely in African lions, is a longitudinal fold of skin 
running along its belly (O’Brien cn a!. 1987c), In addi- 
tion^ male Asiatic lions have only moderate mane growth 
at the top of the head, sc that their ears iire always visible, 
while many African males develop full manes which com¬ 
pletely obscure the ears. Finally, about '^{)% of Asiatic lion 
skulls from the Gir forest have bifurcated infraorbital 
foramina (small apertures which permit passage of blood 
vcs.scls and nerves to the eyes). Tn African lions, there is 
only one foramen on either side (Pocock 1939a, O'Brien ei 
lit, 1987c). Asiatic lions are slightly smaller than African 
lions; adult Gir males weigh 160-190 kg (n==4), while 
females weigh 110-120 kg (n=2) (Ravi Che 11 am in litL 


1994). The record total length of a male Asiatic \\i)n 
(including the tail) is 2.92 in (Sinha 1987). 

Mean pride size, meastired by the number of adult 
females, tends to be smaller than for African lions: most 
Gir prides contain just two adult females, with the largest 
having five (Walker 1994: 18), compared to averages of 4- 
6 for African protected areas. However, despite the small 
population size, individual animals arc not well known; 
future monitoring combined wiih molecular analysis of 
reluiedness could show ihal what ore currently identified as 
separate prides consist instead of smaller foraging groups 
from larger prides. Coalitions of males defend home 
ranges containing one or more groups of females, bul 
unlike African lions, Gir males generally associate with 
their pride females only when mating or on a hirge kill. A 
lesser tiegree of sociality in the Gir lions may be a function 
of the smaller prey available to them: the most commonly 
taken species (45% of known kills), the chilal, weighs only 
around 50 kg (Johnsingb and Ravi Chellain 1991). d’he 
larger sambar deer is also frequently taken (1 5% of known 
kills), and may be preferred (Ravi Chcliam 1993). 

However, domestic cattle have historically been u 
major component of the Gir lions’ diet (Pocock I939u), 
1 .ivc.s1t>ck hair was fotnul in 75% of over 1,800 lion scats 
examined by Joslin (1973), and in 48% of those examined 
by Sinha (1987), The wild ungulate prey base has 
strongly increased since the early 1970s (see below)* and 
this is reflected in a shift in the lions’ diet: recent analy¬ 
sis of Over 3,000 scats showed that nearly 70% contained 
hair of wild ungulates. A significant proportion of known 
lion kills (30-35%) still consists of livestock* bul this is 
pmbably overestimated due to the relative ease of locating 
livestock kills as opposed to wild ungulate kills (Ravi 
Chcliam 1993, Walker 1994: 11), Availability of live¬ 
stock may also affect the loijse sociality of Gir lions: 
based on 56 observations of lions at livestock kills, it 
appears that mules prey on livestock to a greater extent 
than females (Ravi Chcliam 1993). 

Biology 

Reproductive seaxon: year-round* but based on sightings 
of cubs, there is a birth peak from late winter to early sum¬ 
mer (February^wly April: Ravi Chcliam in tin, 1994}. 

fjnerxizc: (W) mean 2.5, range 1 -5 (observed only after 
young cubs are fully mobile) (Walker 1994: 18); (C) 2-6 
(Chavaii 1993), 

Age lit first reprcHlitcritm: (W) field workers estimate 
females 4 years, mules 5-8 years: (C) 3 years (mules and 
females) (Walker 1994: 18)* 

Age oi lasT reprodurriou: (W) females 15-16 years 
(Chavan 1993); (C) both sexes 15 years (Walker 1994: 
18). Adult sex ratio: I inalc:2.2 females (Ravi Chcliam 
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and Johnsiri^h 1993a). In capLiviiy, records from the 
Sakkarbaug Zoo. which maintains the largest captive pop¬ 
ulation of Asiatic lions, also show a female bias (1 female: 
0.38 male), but it is not known whether this is a local 
effect, or whether it is representative of wild conditions 

(WulkLTlW: 18), 

JuvenfU^ mormiify: {< 12 mos) (W) 33% (3 cubs of 9 from 
4 litters); (C) 36% (74 of 2D5 cubs born at Sakkarbaug 
Zoo). 

Adtilr mortality: (W) estimated at 8-10%, based on an 
average of 10 udult animals per year which are removed 
from the Gir population for health reasons and taken to 

the Sakkarbaug Zoo (Walker 1994: 18). 

UmgcMiy: (C) females 17-18 years but up to 21; males 16- 
16 years but up to over 18 (Chavan 1993), 

Habitat and Distribution 

The range of the lion in north Africa and southwest Asia 
formerly stretched across the coastal forests of northern 
Africa and from northern Greece across southwest Asia 
to eastern India (Guggisberg )96LJosliii 1973, Smithers 
1975). It became extinct in eastern Eumpe around A,D. 
100, and in Palestine around the time of the Crusades 
(Guggisberg 1961), It remained widespread elsewhere 
until the mid-iSOOs, when the advent of firearms led to its 
extinction over large areas. By the late 1800s, the lion 
had disappeared from Turkey (LJstay 1990); (he lasi repotis 
from Iran and Iraq date to 1942 (Joslin 1973) and 191 S 
(Hart 1959) respectively. In India, lions ranged east to the 
state of Bihar, but declined under heavy hunting pres¬ 
sure—Pocock (1939a) uses the diaries of an English offi¬ 
cer who shot 3C0 lions during the 1857 Indian Mutiny as 
an example. By the turn of the century, the Asiatic lion 
was confined to the Gir Forest, where it way protected by 
the Nawab of ,lunagadli in liis [uivale hunting grounds 
(Kinnear 1920), 

The Gir is dry deciduous forest doiniiiated by teak, the 
predominance of which is partially due to the silvicul¬ 
tural practices of the Gujarat State Forest Department, 
which permits logging and replants clear-cut ureas with 
teak (Berwick 1976). The drier eastern part of the Gir is 
vegetated with acacia thorn savannah and receives about 
650 mm annual rainfall; rainfall in the west is higher at 
about 1,000 mm a year (Ravi Chcliam and Johnsingh 
1993a), The forest, which covered about 2,600 km- at the 
turn of the century (Oza 1983), has since shrunk to less 
than half this size. Most of the remaining forest is 
included in the Gir National Park and Wddlife Sanctuary 
(259 + M53 = 1,412 km-). The Gir Forest is the last rep¬ 
resentative block of the natural vegetation of the .semi-arid 
Saurashtra peninsula, and is surrounded by cultivation. 
Moreover, about 7,500 people and ihcir 14,000 head of 


livestock live in the wildlife sanctuary which surrounds 
the core national park. Within a 10 km radius surrounding 
the sanctuary boundary, there is a human population of 
160,000 and about 100,000 head of livestock (Walker 
1994: 13-14). During drought years in the past, cattle 
have been brought to graze in the prtnected area from hun¬ 
dreds of kilometers away, with numbers reaching up to 
70,tKM) (Berwick 1976): the average annual number of 
seasonally grazing livestock in the park is currently esti¬ 
mated at 20,000 (Walker 1994: 14). 

The pastoralist Maldharis, who make up about one- 
third of the reserve's human population, have been pari of 
the Gtr ecosystem since apprcximaiely 1860 (Benvick 
1976). Their primary means of subsistence is selling ghee 

(clarified butter used for co[>king). However, livestock 
overgrazing has led to soil impaction and erosion, as well 
as xerification of the forest. Berwick (1976) found that, 
contrary to popular assumption, overgrazing was not lead¬ 
ing to a decline in wild ungulate populations. Wild ungu¬ 
lates were found to feed mainly on woody plants rather 
than grasses, and it was concluded that lion predation was 
the primary factor limiting their numbers, then estimated at 
6.200 (Berwick 1974), However, despite Berwick’s find¬ 
ings, with the removal of some 845 Maldhari familes and 
their herds, wild ungulates have greatly increased, and are 
currently estimated at 43,000, including some 38,000 chi- 
tal (Rashid 1984, Khan el ai. 1990, Ravi Chellam and 
Johnsingh 1993a). 

Population Status 

Global: Category 3(A). Regional: Category 1. ILfCN: 
Endangered. The Gir lion population had been reduced 
to a very low number by the early years of the 20th cen¬ 
tury: fewer than 20 according to the Chief Forester of 
Junagadh (Winter-Blyth 1949). However, Gee (1964) 
reported the "‘certainly’' of the neighboring ruler, the Jam 
Saheh Nawatiagar, that diere were about i(X) lions, and 
that the ruler of Junagadh gave low numbers in order to 
dissuade would-be trophy huiitei-s. 

The first census, calculated on the basis of individually 
recognizable pug marks, was conducted in 1936, and 
yielded an estimate al' 234 adults (Winter-Blyih and 
Dharmakumursinhji 1951). Subsequent censuses, based 
on counts of animals at live buffalo bails, estimated the 
population at around 100 adults between 1968-1979, 
Censuses based on counts of animals both at watcrhcles 
and baits conducted in 1985 and 1990 indicate that the 
population is increasing, with 191 adults (66 males, 75 
females, 50 sub-adults) counted in 1985, and 221 adults 
(99 males, 122 femaJes, sub-adults not distinguished) in 
1990, In addition, about 30-40 lions are believed to live 
in the agricultural mosaic sunounding the reserve bound¬ 
aries (Chavan 1993, Walker 1994: 5). The accuracy of 
the walerhole count technique has been questioned (Kuntc 
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Historical range: Source is Guggisberg (1961) unless stated otherwise, a. Aristotie and Herodotus wrote that iions were found in the 
Baikans in the middie of the first millenium B.C. When Xerxes advanced through Macedonia in 480 B,C., several of Ns baggage cameis 
were Killed by lions. Lions are believed to have died out within the borders of present-day Greece in A.D. 80-100. b. Lions were probably 
found in the Azerbaijan area up to the 10th century A.D, Their disappearance from the reed thickets and pistachio and juniper forests is 
primarily associated with an increase in human poputation and a char^ge in environmental conditions, which in turn led to the decline of 
ungulates in the region (Heptner and Sludskii 1972). c. Uons could still be found in ihe vicinity of Samaria in the t2(h century, d. Lions 
disappeared from the Moroccan coast by the mid-1 BOOs. They may have survived in the High Atlas Mountains up to the 1940s. e. Last 
known lion in Algeria killed in 1893 near Batna, 97 km south Of Constaoiine. f. Last known lion killed fh Tunisia in 1891 near BabOUCh, 
between Tabarka and Ain-Draham, g. Lions were extirpated from Tripolitariia as early as 1700. h. Last known lion in Turkey killed in 1870 
near Birecik on the Euphrates (Ustay 1990). i. Sir Alfred Pease reported that lions still existed west of Aleppo, Syria, in 1891 (Kinnear 
1920) j. Lions occurred in the vicinity of Mosul, Iraq, in the 1850s. The Tui1<lsh governor's bag of two in 1914 is Ihe last report of them 
from the area (Ktnnear 1920). k. Lions were reported to be numerous the reedy swamps bordering the Tigris and Euphrates rivers in 
the early 1870s. The fast known lion in Iraq was hilled in 1918 on the lower Tigris (Halt 1959). I. The valley of Dashtiarjan, 57 km west of 
Shiraz in Iran, was famous for its lions in the late 1800s. m. The last known repori of lion presence in Iran was a 1942 observation of a 
pair near Dizful, by American engineers building a railway (Heaney 1943), n. There are no confirmed modern records of lion presence in 
central or eastern Iran, nor Afghanistan or Baluchistan, o. The last known lion in Pakistan killed near Kot Deji in Sind province In 1810. p 
However, a Brilish admiral travelling by train reported seeing a maneless lion near Quelta in 1935, eating a goat: "It was a large lion, very 
stocky, light tawny in colour, and I may say that no one of us three had the slightest doubt of what we had seen until, on our arrival at 
Quetta, many officers expressed doubts as to Ms identity, or to the possibility of there being a lion in the district", q. The lion's range rr^y 
have extended as far east as Bihar and Orissa states: a lion was reportedly killed in Ihe district o1 Palamau (Bihar) in 1814, r. Last lion 
recorded from the southern end of its Indian range killed at Rhyl in Damoh district, near the Narmada river, in the cold season of 1847- 
1848 (Kinnear 1920). s. Fifty lions were killed in the district of Delhi between 1856-1858. Twenty-five years later Blanford (1891) wrote 
that "in India the lion is verging on extinction." 

PresenI range: 1. Gir II complex. Potential reintroduction sites: 2. Palpur Kuno (Kuno) IV; 3. Srtamata IV. Site of unsuccessful reintroduc- 
tion in the 1960s: 4. Chandraprabha IV. 
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and Gore 19S6), The most reliable method would be to 
mark Individuals, which could lead to improved under¬ 
standing of population dynamics (Wtilkcr 1994:10). 

Radio-ielemetry studies (Ravi Chellarn 1993) estimate 
the mean annual home ran^c of male lions at 110 km-, 
and females at 50 km-. The ranges of male coalitions are 
between 100-150 km-in size, while those of single males 
are smaller at 50 km- (Chavan 1993). Density is estimated 
at one lion per 7 km-, which would yield a population 
202 adults, a total very close to the 1990 census result 
(Ravi Chcliam 1993). This density is comparable to the 
upper range of esLimutes of lion density in sub-Saharan 
Africa. For comparison, tiger densities in good habitat 
with abundant ptcy and low [lumbers of interspecific com¬ 
petitors (Kan ha National Park, India and Royal Chi I wan 
National Park^ Nepal) arc of the order of one tiger per 11 - 
17 km- (Schallcr 1967, Sunquist 19SL Smiih 1984, 
Karanlh 1987). The number of lions appears to have 
exceeded the estimated carrying capacity of 200-250 ani¬ 
mals (Ravi Chellam 1987, Rashid 1991. Chavan 1993, 
Walker 1994: 5). 

Genetic studies (O' Bricn eJ al 1987b) of 28 lions from 
India's Sakkarbaug Zoo (four wild-bom founder animals 
and 24 offspring of nine, incLiding tlic four sampled, orig¬ 
inal founders) revealed total genetic uniformity among 
the animals, similar to that found for cheetahs (O'Brien et 
ai 1986). A high incidence ufspennutozoal abnormalities 
has also been found for both wild and captive Asiatic lions 
(O' Bricn ct aL 1987e. Wildt cf al. 1987b, Fouraker and 
Wildt 1992). Nu signs oi compromised nepniduetion in 
the wild have been reported (P. Jackson, pers. comm.), 
but Walker (1990, 1994) has noted high rates of infant 
Miurlalily among the inbred Sakkarbaug Zoo lions. On 
the other hand, hybrid African-Asiatic lions bneed well in 
captivity (O’ Brien et ai 1987c). 

Protection Status 

CITBS Appendix 1. National legislation: fully protected in 
India (Ravi Cheilam and Johnsingh 1993b). 

Principal Threats 

The close proximity of predators, livestock, and hujiians in 
the Gir Forest gives rise lo a number of management prob¬ 
lems which threaten the Asiatic lions. There are tour large 
temples located in the Gir Forest, which is cut by five 
major roads and a railroad, so that a considerable volume 
of people moves through the protected area. Lopping of 
tree branches for firewood is widespread, and is having a 
devastating cft'ecu especially upon riverine forest, which is 
prime habitat for lionesses with cubs during the dry season 
(Ravi Chellam 1993). Lions have been preying on cattle 
ever since they first moved into the area, but there aie indi¬ 
cations that peoples' tolenincc of lions is coming to an end 
The govemnient's livestock loss compensation scheme is 


cumbersome and unrealistic (Joslin 1984, Ravi Chellam 
and Johnsingb 1993a). and there are recent reports <if vil¬ 
lagers killing lions. 

Hveii more alarming, the lions which have long been 
famed for their docility toward humans have recently 
begun to attack people, mainly during sorties outside the 
sanctuary. Saberwal (1990) has documented 81 attacks 
resulting in 16 deaths from January l98S-April 1990, as 
compared to 65 attacks resulting in eight deaths over the 
previous decade. He suggested that the spaic of attacks 
was attributable to reduced availability of livestock prey 
due to the effects oi a severe drought in 1987-1988, and 
noted that the attacks were clustered near I) high human 
population density and 2) sites where lions were balled 
until 1987 to show them lo tourists. Lions in these ureas, 
familiar with large groups of people, would have been less 
sensitive to human threats, and thus more likely to have 
become involved in confliets over livestock. Ravi 
Chcliam and Johnsingh (1993a) stress that greater involve¬ 
ment of the impoverished Maldharis and villagers in and 
around the Gir in the management of the protected area is 
a matter of highest pTL>rity. 

The Asiatic lion currently exists as a single popula¬ 
tion, and is thus vulnerable to exiiiictjon from unpre¬ 
dictable events, such as an epidemic or large forest fire. 
However, it is also a large, healthy population, and a recent 
Population and Habitat Viability Analysis (PH VA) work¬ 
shop in India (Walker 1994) predicted a zero percent 
chance of extinction over the next 100 years, based on their 
population model. 

Nonetheless, establishment of at least one other wild 
population is advisable for population safety, for maxi¬ 
mizing genetic diversity, and in terms of ecology (re-estah- 
lishing the lion as a component of the fauna in its former 
range). The Asiatic lion PHVA (Walker 1994) reviewed 
several potential Iran location sites for suitability in terms 
of habilaL and prey base, and selected the Palpur-Kuno 
Wildlife Sanctuary in northern Madhya Pradesh as the 
most promising {this and other potenrial sites are shown 
as stars on the distribution map). The size of the proiccled 
area is currently only 345 km^, but it could be expanded 
to approximately 2,0(K) km- if adjacem forest were incor¬ 
porated. Human disturbance is considered lo be relatively 
low—although there are still 13,0(K) people and 16.000 
liveslock in the proposed area. Moving them out, as was 
done in several Tiger Reserves, would no doubt be 
extremely difficult. Moreover, there is considerable hos¬ 
tility to wildlife in rural India, and moving lions into an 
area where people have hiid no experience ot them for gen¬ 
erations is risky, both for Ihe lions themselves and for the 
larger cause of big cat conservation. A previous attempt to 
establish a second population in the Chatidraprabha 
Wildlife Sanctuary in eastern Uttar Pradesh appeared to be 
succeeding, as the population grow from throe to 1 I aiii- 
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iTials, bui then the lions disappeared, presumably shot or 
poisoned (Negi 1969). 

Theoretically, the captive population of Asiatic lions can 
be considered to represent a second pt;ipulalion, A Species 
Survival Plan (SSP) was established by the American Zoo 
and Aquarium Association (A7A) to manage (he >200 
Asiatic lions held by western zoos. However, nol only is 
this SSP-managed population entirely descended from five 
founder animals, but two of the founders were African or 
African-Asiatic hybrids, as demonstrated by genetic studies 
and morphological characteristics (O’Brien 1987c). 
Only three individuals in North American zoos arc of pure 
bloodline (Wiklt c/1992a). The total global captive 
population of pure Asiatic lions is believed to be 82, of 
wliich 23 ajc hdd outside of India (Walker 1994; 21), Tlie 
government of India is currently coiisidenng offering prob¬ 
lem wild lions to western 7 ck)s as new founders. The 
AZA's Felid Taxon Action Group has recommended tliat 
hybrid lions may continue to be bred to monitor their vigor 
until such lime as space is required for pinr Asiatic lions. It 
also called for colleclion of germ plasm from wild animals, 
which could be used to infuse genetic diversity into the cap¬ 
tive population (Wildt e/ ni. 1992a: 80). 

Action Planning 

Project 35 h 


Cheetah, Acinonyx Jubatus 
Schreber, 1776 

Other Names 

Guepard (French); Gepard (German); guepardo, chiUi 
(Spanish); fahad (Arabic); yeoz (Brahui: Pakistan); pulam 
(Bukharian & Turkmenian): chita, laggar (Hindi: India); 
ta/y palng (Dari: Afghanislan); yuz, yuz peieng (Farsi: 
Iran): ala bars, pyesirai, or pyainisiai bars (Kazukh); gurk 
(Mekrani; Pakistan): tazy prang (Pashto: Afghanistan); 
Asiaskii gepard (Russian); adcle amayas (Tamahaq, 
Tamacheq [T<5Li;Lreg)): Northwest Sahara): my alien, 
koplon (Uzbek). 

Description and Behavior (Plate 8) 

See full species account Siih-Sahamn AfrictL Some 
authorities consider the cheetahs of north Africa and s^iuth- 
west Asia to be a single race, AJ. vefmticu\ (Pocock 1939a, 
Ellcrman and Morrison-Scott 1951), while others argue 
that nonh African populations have only become isolated 
fn]in populations at the southern edge of the Sahara within 
the last century (K, de Smet in iitt. 1993). Harrison aiid 
Bates (1991) label the distinction between Asian and 
African cheetahs dubious, while other iinalomists consider 


Asian cheetahs to differ in morphology (Hemmer 198S) 
and pelage (pale fawn as opposed to sub-Saharan yellow, 
with spots more widely spaced: Hcpuier and Sludskii 
I972, C. Groves in Karami 119921). Dragcsco-Joffc 
(1993) has observed that cheetahs of the open, sandy 
Saharan desen tend to be pale, with t^chre rather than black 
spt.Us, and muled 'Hear line'' and tall rings. There is a rare 
fonn, locally called "white cheetah,” which is exception¬ 
ally paJe. However, cheetahs living around the black rocks 
of the Saharan mountain ranges tend to retain the black 
spots common to sub-Saharan cheetahs. Dragesco-Joffe 
has also reported that Saharan cheetahs tend to be rather 
small: two adult males killed in the Tcncre region of Niger 
had a shoulder height of only 65 cm, as compared to 85 cm 
for sub-Saharaii cheetahs (Buwlaiid cf cr!. 1993). The 
genetics of north African and southwest Asian cheetahs 
have yet to be investigated. 

While the question of evolutionary relationships 
remains to be resolved, the main difference between chee¬ 
tahs of this region and those south of the Sahara is that they 
are much more rare. Some of thi^; rarity natumb given 
the harsh conditions of sand desert. However, severe 
depletion of the cheetah's ungulate prey base (Past 1992a, 
b) and direct persecution are the major threats to the chee- 
lah's survival in this region. 

There is little infonnation available on the ecology of 
these cheetahs. Gazelles are generally indicated as the 
main prey species (Heptiierand Sludskii 1972. Harrison 
and Bates 1991). In India, cheetahs took primarily black- 
buck antelopes and chinkara gazelles, but were also 
known to attack nilgai antelope and domestic goats and 
sheep (Pocock 1939a). In Turkmenistan, cheetahs pri¬ 
marily took goiicrcd gazelles, and their disappearance 
from this area is strongly associated with the decline of 
gazelles in the rnid-19(X)s (Heptner and Sludskii 1972). In 
Iran, cheetahs outside protected areas with ga/elle ptjpu- 
lations are rcpt;n1ed to prey mainly on hares, an abundant 
food source because they are not usually taken by Muslim 
hunters (M. Karami hi litt, I99l>)- Cheetahs in sub- 
Saharan Africa are known to take hares opportunistically. 
Whether cheetahs can subsist almost onlircly on small 
pmy needs to be investigated. 

Dragesco-Jofie (1993) reported that cheetahs living in 
the Saharan mountains often hunt at night, when lemix;ra- 
tures are cooler. He translates the Touareg name for chee¬ 
tah as '‘one who advances slowly”—a reversal of the 
p^>pLilar perception of the cheetah as one of the fastest land 
mammals. The name is a tribute to the cheeiah^s slow, 
paiiem stalking of gazelles in open terrain with very link 
cover. Drugesco-Joffc also stales thal Saharan cheetahs 
occasionally take ostrich and Barbary sheep. 

Throughout this region and in Europe as well* captive 
cheetahs were kept by the nobility and trained to hunt, a 
practice dating back about 5,0(K) yeai-s to the Sumerians, 
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Figure 2. Past and present distribution of the cheetah {A, jutjatus] in north Africa and southwest Asia. 


Histaricaf rango:^ The Azerbaijan khans and Armenian and Kartlian (eastern Georgian) princes hunted with trained cheetahs up lo the 
14lh century. In 1472, Josef Barbaro saw the "100" hunting cheetahs of an Armenian prince. The Georgian Chronicles (Kartlis 
Takhovreba) place the cheetah in eastern Georgia in the Middle Ages. Fossil remains dating lo the middle Pleistocene document the 
cheetah's presence in the Caucasus region, but it is unclear whether wild cheetahs persisted there in historical times (Vereschagin 1959). 
b. Tlistram (1866, cited in Harrison and Bates 1991) noted the presence of a few cheetahs in Gilead, tlie vicinity of Mt, Tabor and the hills 
o1 Galilee, but cheetahs have been extinct in this area for over 100 years (Harrison and Bates 1991). c. Cheetahs were still found up to 4-0 
years ago in the Atlas mountains of Morocco (Wrogemann 1975). d The last record for the cheetah in Western Sahara dales to when an 
animal was captured in 1976 and given to the Algiers Zoo. e. The last known cheetah in Tunisia was killed in 1960 near Bond] Bowrgiba in 
the extreme south of the country, f. The tasl observation of a cheetah in Libya was in 1980 in the southwestern part of the country border¬ 
ing Algeria, where cheetahs ar© still known to exist {K* de Smet, pers. comm. 1990, cited in Kraus and Marker-Kraus 1991). g. Hardy 
(1947) mentions seeing two cheetahs in the Sinai Desert in 1946, h Last record of the cheetah in Yemen dates to an observation by JT. 
Ducker in 1963 in Wadi Milan (Harrison and Bates 1991), i. Last known cheetah in Oman shot near Jibjat, Dhofar in 1977 (Harrison 
1983 ). j. Dickson (1949) remarked on the presence of cheetahs in Kuwait, k. Cheetahs were reported to be rare in the desert west of 
Basra, Iraq, in 1926 (Corkill 1929), I, Last record of the cheetah in Iraq is a photograph of one killed by a car between the H1 and H2 
pumping stations [Harrison and Bates 1991). m Cheetahs were killed in the early 1950s by oil workers near the Saudi Arabian, Jordan 
and Iraq border intersections (Hatt 1959). n. Last record for the cheetah in Saudi Arabia dates to 1973, when two were killed near Ha il 
and exhibited for a lew days near the Imara palace (Nader 1989 ). o. The last record of the cheetah in India, where the species was for¬ 
merly widespread, dates to 1947, when the Maharajah of Korwai (misprinted as "Korea" in J. Bombay Nal Hist Soc. Vol. 47:719) in 
nonhsrn Madhya Pradesh, shot three cheetahs (with two bullets) at night, spotlighting them with his car headlights. Taxidermists van 
Ingen and van Ingen (1948) transmitted the "record of this shoot" in a letter to the Journal of the Bombay Natural Hislory Society. The 
editors appended a note saying, The editors were so nauseated by the account of this slaughter that their first impulse was lo consign it 
to the waste-paper basket. Its publication here is intended in the nature of an impeachment rather than any desire on their part to condone 
or extol the deed. " p. Cheetahs formerly occurred throughout the dry hills west of the Indus river in Pakistan at the end of the I9ih century, 
but subsequent ropons are sparse and they are probably now exlinct (T. Roberts tn fitt^ 1993 ). The last record is of a trad© skin obtained 

Continu&d on nGXtpsgo 
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jn 1972^ which reportedly originated from the Mekran border region near Iran (Roberts 1977, Groombridge 1986). q-r Habibi (1977) and 
Sayer and van der Zon (1961) believe the cheetah to be extinct in Afghanistan, where it was formerly found throughout the lower steppes 
up to 1,000 m. Skins were purchased in fur markets in Fara (q) in 1948 and in Herat (r) in 1971, but their origin is not known, s. The 
cheetah has disappeared in recent times from the trans-Caspian region (Bannikov and Sokofov 1984). 11 was probably extirpated from 
1he Kyzylkum desert region southeast of the Aral Sea in the early 1960s, and from the Ustyurt and Mangyshlak regions west and south- 
of the Aral by the late 1970fi (Ishadov 1992; E. Matjuschkin, E. Mukhina if} Iftt. 1993). The lost unconfirmed observation of a cheetah 
in this region dates to 1982 on the Turf^menistan-Kazakhstan border (s); the last confirmed evidence of a small, established population 
dales from 1973 in Turkmenistan, further south on the Uzboy dry watercourse on the edge of the Karakum desert (Anon. 1985). 

Present range: 1, Khoshyeylag I; 2. Miandasht I + Touran V’' complex; 3. Bahramgor IV; 4. Moteh V; 5. Kavir IT complex (Iran); 6. Tassili 
N'Ajjer II#; 7. Ahaggar II (Algeria); 8. Possible cheetah tracks seen in the Qattara Depression, Egypt (Amman 1993); 9, Adras des Iforas 
Mts. reserve (proposed: Mali); 10, Air & Tenere VIII (Niger); 11, Tibesti Massif (not protected: Chad). 


In India, the Moghul Emperor, Akbar. is reputed to have 
eollecTcxf some 9,(XMJ animals in his lifetime. According to 
Pocock (1939a), the animals were better captured adult 
for this purpose, after having learned to hunt from Lheii 
mother. By the early I9()(>s, however, Indian cheetahs 
had become so scarce lhal iinpojts of AtVican animals were 
required to sustain the princes' stables (Divyabhaiiusi[di 
1984), as there was no success breeding them in captivity 
(see also Part II Chapter 5 ). 

Habitat and Distribution 

Checluhs were once widely distributed across the region, 
absent only from extensive sand plains and masslls, and 
from areas o[ dense tree and shnibby vegetation [ Heptner 
and Sludskii 1972). At present, only two main population 
eoneenlnitions can be conf’iriiied; in the southwestern 
Sahara and in Iran (hig. 2). Tn the southern Sahara, moun¬ 
tain ranges in Algeria, Chad, Mali, and Niger form the 
cheetah's stronghold, although they can range far out onto 
sandy plains where there is sufficient prey. Cheetahs have 
been observed at elevations up to 2,000 in in the rocky 
moiinrains (Kowalski and Rzebik-Kowalska 1991, 
Dragesco-Joffe 199!??, K. de Smet m iitt. 1993), In Iran, 
there are lelijible recent records of cheetahs from the 
provinces of Khurasan (northcasleiii part of the country), 
Markazi (central), and Pars (southwest) (Karami 1992), 

It is possible that cheetahs occur sporadically in other 
pans of the Saharan and southwest Asian regions (such as 
Egypt’s Qattara Depression, where tracks pt>ssihly made 
by a cheetah were recently found [Ammann 1993)). but 
most records date buck at least 20 years (see Fig. 2 cap¬ 
tion). In southwest Asia, the locations of the greatly 
reduced gazelle populations arc fairly well-known (Fast 
1992b), and it is unlikely that cheetahs would be over¬ 
looked. In north Africa, the .situation is more optimistic: 
although no longer commoii, ihc dorcas gazelle (which 
cheetahs in Algeria have been observed lo prey upon: 
Dragesco-.lotT^ 1993, K. de Sinet in Hit, 1993) still occurs 
widely in cenain parts of Egypt, locally in Libya, and in 
the southern deserts of Tunisia (Hast 1992a). 

In Iran, cheetahs arc found mainly in rhe central shrub 


steppe, a broad zone of bush and grassland where most of 
Iran’s cities are located, ft snows in The winter. I’hc 
Saharan mountain.s are hyper-arid, but still receive slightly 
higher rainfall than the sun'onnding descri. They aic thus 
better vegetated and suppon .small permanent waterholes 
and antelope populations (Swift 1975, Lc Bene 1991). 

Population Status 

Global: Category 3(A), Regional: Category 1 (A). lUCN: 
Endangered. Cheetahs were probably extirpated in llie fol¬ 
lowing countries during the mid- lo late ]90ns: Afghan¬ 
istan, Iraq, Israel, Jordan, IJbya, Kuwait, Morocco, Oman, 
Pakistan, Saudi Arabia, Syria, Tunisia, Turkmenistan, 
Uzbekistan, Western Sahara, and Yemen (Wrogemann 
1975, Kraus and Marker-Kraus 1991: see Fig. 2). A small, 
isolated population may persist in Egypt's Qatlara 
Depression (lUCN 1976, Kraus and Marker-Kraus 1991, 
Ammanr 1993). 

De Smet (1989) eslimales that “several dozetC cheetahs 
persist in the mountains of southeastern Algeria, and it is 
not clear whether the population is isolated from that cen¬ 
tered on the Air massif 500 km to the south in Niger 
There are no records of cheetahs from the extreme south of 
Algeria (Kowalski and Rzcbik-Kowalska 1991, K. de 
Smet in iitt, 1993), Dragesco-Joffc (1993), based on his 
travels in the region, estimaied ihc number of cheetahs 
remaining in Chad, Mali, and Niger to be between 31)0 and 
500—however, most of these animals are found in the sub- 
Saharan dry wcxKlland Sahel region (J. Newby, pers, 
comm,). Millington and Anada (1991) estimated the num¬ 
ber of cheetahs in Niger, concentrated in the Air and 
Tennii desert regions and the Sahelian “W" National Park, 
at 2(K). In Iran, B, Dareshuri cstimales ihe Iranian popu¬ 
lation to be fewer than 50, with the northeastern province 
of Khorasan being the stronghold (Karami 1992), The 
population has declined steeply in recent years: there were 
said to be over 200 cheelahs in Iran in tlic niid-197()s (E, 
Femuz, pers. comm. 1974), although some experts con¬ 
sider this figure an ovcr-cstimale (P. Joslin, pers, commO. 

Various proposals have been put f orward lo re-stock 
depleted areas with cheetahs of sub-Saharan stock te,g. 
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Israel, India, Turknienistari, and Uzbekistan), but conserv¬ 
ing extant populations is the priority. In addilion, reintro¬ 
duction should not be seriously considered until genetic 
comparisons fHcmmcr 1988) and environincnlal impact 
evaluarions have been carried ou\. The advice of the lUCN/ 
SSC Reintroduction Specialist Group should be obtained. 

Protection Status 

CITES Appendix L National Icgisluiion: protected over irs 
known extant range, and in many historical range states, 
Hunting prohibited: Algeria, Egypt, Iran. Ku/akhscun, 
Morocco, Mali, Niger, Pakistan, Sudan, Tunisia, 
Turkjiienistan, Uzbekistan, No information: Iraq, Libya, 
Mauritania, Jordan, Oman, Saudi Arabia, Syria, Yemen 
(lUCN Environmental Law Centre I9K6, Nichols ct al. 
1991, E, Mukhina in lin. 1993). 

Principal Threats 

The cheetahs of Iran and the Sahara exist in very low num¬ 
bers. divided into widely sepai ated populations. Their low 
density makes them particularly vidnerable to reduction 
of antelope prey through livestock ovci grazing and hunt¬ 
ing, coupled with direct persecution (cheetahs prey on live¬ 
stock, especially young canids: K. de SmeT, pers. coinnfi 
While protected areas comprise a key component of chee¬ 
tah range, managenienl needs to be improved. For exam¬ 
ple, grazing of domestic slock is rejxnted to be pailicularly 
serious in Tran's Khosh Yeilagh Reserve (Karumi 1992), 
once known to hold an impoilant resident cheetah popu¬ 
lation (Harrington 1977>, 

Cheetahs native to north Africa and southwest Asia are 
not known to be held in captivity. 

Action Planning 

Projects 36,37, and 78. 

Leopard, Panthers pardus 
(Linnaeus, 1758) 

Other Names 

Panther (English); leopard, panth^re (French); Leopard, 
Panther (German); leopartlo, panlera (Spanish); alym 
(Abkhazian): prang, palang, dikho (Afghanistan); niinr 
(Arabic); anzariuts, indz, hovaz (Armenian); jiki 
(Georgia); namer (Israel); pling (Kurdish); plang, palang 
kouh (Persian): bars (Russian); pars, kaplaii, pantcr 
(Turkey): koplon (Uzbek). 

Description and Behavior 

See main species account under Suh-Sohanm Afr/rn 
Across their wide range in north Africa and southwest 


Asia, leopards have so far been studied only in Israefs 
Judean J])eseTl, a prisliiie mountainous region bordering the 
Dead Sea, where 6-9 individuals have been radio-collared 
and monitored since I979(llani 1990), These leopards 
prey mainly on tx>ck hyrax, followed by ibex and porcu¬ 
pine, llani (1981) observed a female leopard hunt liyrax 
by leaping blindly over large boulders, surprising a group 
of hyrax on her fourth attempt and killing a young male. 
Roberts (1977) records an incident of a pair of leopards 
uUucking a camel in Baluchistan, bur describes more typi¬ 
cal prey as smaller female and sub-adult Sind ibex and 
markhor, as well as porcupine. Ibex and by rax were also 
reported, along with the Arabian red-legged partridge, to 
be the principal prey of leopards in Oman (Daly 1990). 
Wild pig were reported as major prey in the forests of 
northern Algeria (Kohelt 1886, cited in Kowalski and 
Rzebik-Kowalska 1991} and noithern Iran (JosJin 199ria). 
Tn the Caucasus mountains, leopards are believed to prey 
primarily on wild goats and moufflon (M. Akhverdian in 
Hit. 1993). In Turkmenistan, the leopard’s range almost 
totally coincides with that of I’lirkmenian sheep (Heptner 
and Sludskii 1972), but where these have been depleted 
wild boar are the major prey (Lukarevsky 1993), 

Leopinds froiu the Arabian peninsula are pale in color 
and of small average size (Harrison and Bates 1991). 
Further north, in llie Judean Desert, one male Jeopard 
weighed 30 kg and two females averaged 23 kg (Ibni 
1981). Leopards attain larger si/e in Ihe mountains of Iran 
and central Asia, with recorded weights for males up to 
90 kg (Harrington 1977). Leopards in these areas are often 
referred to as *'snow leopards'’ in local parlance because 
of their light color and long-haired winter coat (Ognev 
1935, Matt 1959, Harrington 1977) 

Habitat and Distribution 

Leopards are believed to be absent fnim the true desert of 
the central Arabian penin.suLi (Harrison and Bates 1991), 
although they are found near the Dead Sea, where annual 
rainfall is less than 50 mm (llani 1990), Pine forest and 
Mediterranean scrub are also suitable habitats for the 
species’ in northwest Africa (Drucker 1990, Kowalski and 
Rzebik-Kowaiska 1991). Iran (Joslin 1990a), and the 
Caucasus (Ognev 1935). Throughout the region they are 
confined chiefly to the more remote montane and rugged 
looihill areas (Fig. 3), ranging up to 1.800 tn in Turkmen¬ 
istan (Bragin 1990), 3,000 m in Morocco (Drucker 1986). 
2,600 111 in Saudi Arabia (Biquand 1990) and 3,200 ni in 
[ran (Misonne 1959), 

Population Status 

Global: Category 5a(A). Reguirul; Category 3tA). lUCN: 
South Arabian subspecies Endangered (Oman. Saudi 
Arabia, Yemen); North Persian subspecies \cL\kolor 
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Table 1 

Leopard Population Status by Country 

Country Population 

Estimate 

Extinct, or No 
Resident Populations 

Lebanon 

Libya 

Syria 

Tunisia 

United Arab Emirates 


Small Populations, 

Rare and Tlireatened 

Algeria 

Armenia 

Azerbaijan 

Egypt 

Georgia 

Israel 17 

Morocco 

Oman 

Saudi Arabia 

Tajikistan 

Turkey 

Uzbekistan 

Yemen 


Populations Relatively Larger, 

But Still Rare and Confined 
to Montane Areas 

Afghanistan 

Iran 

Pakistan 

T Lf rkmenistan 130-150 


Rof^renoc 


A. Serhal in litt. 1993 
Hufnagl 1972 
Kumerioeve 1975 
Shoemaker 1993 
M, Reza Khan in iitt. 1993 


K de Smet in fitt. 1993 
Airumyan and Gasparyan 1976, 

M, Akhverdian in lift. 1993 
Alekperov et ai 1977 
Osborn and Helmy 1980 
Chykovany etal. 1990, 

A. Bukhnicashvili in lift, 1993 
H. Mendelssohn in !itt^ 1993 
Drucker 1990 
Daly 1990 

Biquand 1990; S. Biquand, J. Gasperetti, 

L Nader in lift. 1993 

Lukarevsky 1990 

Akin 1989, 1991; Anon. 19B9c, 

Ullrich and Rfffel 1993; S, Umar in !itt, 1993 

Lukarevsky 1990 

Nader 1989, Biqand 1990 


Habib* 1977, MacPherson and Fernando 1991 
Joslin 1990a 

Roberts 1977, Groombridge 1988 
Lukarevsky 1990 


No Recent Information 

Iraq 

Kuwait 

Jordan 

Western Sahara 
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Figure 3. Distribution of the leopard (R psrHus) in north Africa and southwest Asia. 

1. Toubkal V (Morocco); 2. Djurdjura ll; 3. Belezma II; 4, unconfirmed observation from Ain Sefra (Saharan Atlas) (K, de Smet in lltt. 1992); 
5. Tassili N'Ajjer llfr; 6. Ahaggar ll (Algeria); 7. AlrTenerb VIII (Niger); 8. Gebel Elba IV (Egypt & Sudan); 9. St. Catherine (Moussa) IV 
(Egypt); 10. Al Fiqrah Protected Area; 11. Asir V (Saudi Arabia); 12. Judean Desert IV (Israel); 13. Sighting near Alanya in 1991 
(Llllrich and Riffel 1993); 14. Leopard shot in 1974 near Beyzpari (Anon. 19fl9c); 1^^. Tenmes^ns H (Ullrich and Riffel 1993) (Turkey); 

16. Kabardino-Balkarsk I (Russia); 17. Khosrousk I (Armenia); 18. Kiamaky I; 19. Kavir II* complex; 20. Kolahghazi I; 21, Bakhtegan (: 

22. Hamoun V; 23. Touran V* complex (Iran); 24. Syunt-Khasardag I complex; 25. Kopeidag I; 26. Badhkyz I (Turkmenistan); 27. Ajar 
Valley IV; 28. Pamir-i-Buzurg IV (Afghanistan). 


Incleterininaie (Afghanistiin, Imn, Turkmenistan). Other 
“subspecies’’ in the region can also be considered 
Endangered: the Anatolian leopard tulUami in wesLeni 
Turkey, the Caucasus mountains leopard chcaucasku and 
the Sinai leopard yf;n7.v/ of southern Israel and the Sinai. 
Leopards have fared better than the olher big cats—lion, 
tiger, cheetah—which hisiorically occun^d in the region. 
The tiger is cxfinck the lion is represented by a single pop¬ 
ulation in India, and the cheetah's range is a small frac¬ 
tion of what Jt once was. However, the future of the 
leopard is far from secure. Throughout the region, leop¬ 


ards generally exist as small, threatened, and widely sepa¬ 
rate and isolated populations (Shoemaker 1993), 

Protection Status 

CITES Appendix 1. National legislation: lacking infor¬ 
mation, Hunting prohibited: Algeria, Armenia, Hgypt, 
Georgia, Tran, Israel, Jordan, Morocco, Pakistan, Russia, 
Saudi Arabia, Turkincnistan, Uzbekistan. No legal pn)- 
Icctioii: Lebanon, Oman, Tunisia, 1 urkey, United Arab 
Emirates. No information: Afghanistan, Azerbaijan, Iraq, 
Libya, Kuwait, Syria, Tajikistan, Yemen (lUCN Envir- 
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oninental 1 .aw Centre ] 9^6. Shoemaker 1993: M. 
Akhverdiiin, A, Bukhnicashvili, E. Mukhina, A. LSerhal in 
Ihr 1993). 

Principal Threats 

Small isolated populations arc vuinerabie lo disrupiion of 
healthy population dynamics, as has l^een cioeuinented by 
Tlani (I99tl) for the leopardsof the Judean Desert, Tn 1978, 
the populallon of roughly 20 individuals—a low number to 
begin with—had a sc?t ratio ol one adult male: 23 tcmales. 
Sinee then, four femaies were killed by humans, and (he 
tally surviving cubs were two males. As of 1989, therc had 
been no recruitment since 1984. as all cubs born to the 
one fertile female were kilied by the father, and no immi¬ 
gration has been recorded from the adjacent population in 
the Negev Dc.scrt, Moreover, therc were three different 
cases of a female mating and producing cubs with her son 
and, by 1989, there remained only two adiiit females in the 
population, both too old to breed. 

The ungulate prey base throughout the region has in 
many places been severely reduced [Fast 1992a, b), which 
probably accounts ai least in part for the leopard’s wide¬ 
spread rcputatlon as a killer ol'domestic stock (Massinger 
1965, Roberts 1977, Harrison and Bales 1991, Lukarevsky 
1993). S. Biquaiid [iti litr. 1993) reports predation on 
young camels near Medina in Saudi Arabia, and has found 
sheep and goat hair in leopard seats, There are iiuiiierous 
reports of local people going to extraordinary lengths to 
kill leopards reported in their vicinity, orguni/ing hunting 
parties which do not return until the leopard is fouiid and 
shot (Burner 1977, Habibi 1977, Gaspereili 1986, 
Anon, 1989c. Harrison and Bates 1991. Anon, 1993f). 

Action Planning 

Projects 38, 39. and 40, 

Sand cat, Felis margarita 
Loche, 1858 

Other Names 

Chat dcs sables (Trench); Sandkat/c (German): gain de 
las arenas, gato del Sahara (Spanish): tpt el remel. qit 
ramli. hiss ramli (Arabic): hattul holot (Israel): sevin 
(K;i/akh): peshaya koshka. barchaniiaya koshka (Russian); 
qaresehiar. aghsheter (Tamahaq: central Sahara); mushuk 
(Uzbek). 

Description and Behavior (Plate 3) 

The sand cat is well adapted to the extremes of a desert 
environment and a psamniophilic, or sand-dwelling, exis¬ 
tence, It lives ill areas far water sources, and is able 


lo satisfy its moisture requirements from its prey. Ils coal 
is pale yellow to grey; the tail is ringed and there are dark 
hori/.onUil bars on the legs. Sand cats are prolific diggers, 
an adaptation not only for hunting fossorial rodents but 
for constiiicting or improving upon the burrows in which 
they shelter, such as those dug by the ,sand fox (M. Abbadi 
in fin. 1993), Drageseo-Joffe (1993) notes that the sand 
cat’s claws are not very sharp, as there is little opportu- 
iiily to sharpen them in the desert, and that impressions of 
the claws arc often visible in the tracks. The soles of Ihc 
feet are covered with a thick layer of wiry black hair (Fig. 
4), insulating the foot pads again.st extremes of heat and 
told and allowing easier movement through sand. 
Daytime sand surface temperatures in the Sahara during 
the summer can reach 52^' C (Yunker and Guirgis 1969). 
Day air temperatures range up to 58" C in the shade, but 
night temperatures arc much lower, ranging dow n to -0.5^ 
C {Cloudslcy-Thompson 1984). In the northern parts of 
the sand cat’s range, it snows in the winter, and tempera¬ 
tures drop as low as -25'' C (Hepiner and Sludskii 1972). 

The sand cal is generally active only at night, according 
to the results ol a radioielemeiry study in Israel (Abbadi 
1992). tracks seen in the central Kara Kum Desert 
(Bilkevich 1934, cited in Ognev 1935), and activity pat¬ 
terns observed in captivity (Hemmer 1977). Sand cats 
have occasionally been observed above ground in day- 



Figure 4. The underside of a sand cat's paw is protected From 
extreme desert temperatures by a thick covering ot fur. The Fur 
also helps spread the cat's weight so it can move more easily 
over shifting sands (Harrison 1968, Kitchener 1991). 
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lighl iK^ir their burrows (l.ay ct al 1970, Abburli 1992), 
lying on iheir backs in a posture which, in captivity, is 
regularly adopted at temperatures above 30° C and pre¬ 
sumably helps to shed internal heat. In captivity, sand 
cals are very sensitive to humidity (Hcmmer 1977), and ft 
is interesting that during six months of radio-tracking, a 
sand cat was only observed resting outside its buiTow in 
the daytime alter several days of rain (Abbadi 1992)* 

The sand cat's ears are large and set widely apan and 
low on the sides of the head; this trait llattens the sund cut's 
profile hunting in barren areas, and may aid detection of 
movements of subterranean prey ^Kingdon 1990), as well 
as protect the innercaJ S from wind-bU^wn suiid. The tym¬ 
panic mcati (passages from the external cars to the car 
drums: up to 10.5 \ 6.8 min in diameter) and bullae 
(rounded bony capsules suriouiiding tlie middle and inter¬ 
nal cars: 2*5-3.4 cm-^) arc greatly enlarged relative to other 
small fclids (Schauenberg 1974), A highly developed 
hearing capacity is important for locating prey which, in 
arid environments, is not only sparsely distributed, but also 
found underground. 

There arc few data on sand cat prey, in part because 
iheir habit of covering their scats with sand (Hemmer 

1977) makes them difficult to locate (Abbadi 1992}* 
lixamination of 182 (Sapo/henkov l%la] and 53 
(Mambetzhiimaev and Palianigazov 1%8) stomachs and 
feces of sand cats from three central Asian deserts found 
the major prey species to be a diurnal species of the great 
gerbil. These gerbils were probably hunted in their bur¬ 
rows at night, which explains the sand cut's need for keen 
hearing. Hearing also plays an impoitant role in intraspe- 
eific communication: sand cats make a short, rasping bark 
in connection with mating activity (Hemmer 1974a, 
Abbadi 1992, l\ Quillen rr;//rr. 1993). I'heir diet also 
includes birds, reptiles, and arthropods (Heptner and 
Sludskii 1972, Harrison and Bates 1991, Abbadi 1992). 

Dragesco-Joffe (1993) says that the sand cat has a rep¬ 
utation amongst Saharan nomads for being a snake hunter, 
particularly of horned and sand vipers, w^hich ihey stun 
with rapid blows to ihe head before dispatching with a 
neck bite. He also notes that sand cats will cover large kills 
with sand and return later to feed. 

The first radio-telemetry study of the species, which 
monitored four cals for nine months in Israel's Aiavah 
19epressioii (Abbadi 1992), found sand cats to be regular 
in their behavior* At nightfall, they took up a lookout 
position at their den opening, and surveyed the surround¬ 
ings for about 15 minutes before leaving. They were 
active generally throughout the night, hunting and travel¬ 
ling an average of 5,4 km, Before retiring below ground 
at dawn, the same lookout position was adopted at the 
mouth of the huirow* Burmws were used interchangeably 
by different cats, and the animals did not change burrows 
during the day. 


Weights of wild-caught adults from Turk men isian 
range from 2* 1-3,4 kg for males (n=l 2) and 1*4-3* 1 kg for 
females (n=.5) (Heptner 1970), Hemmer (!976) pre¬ 
sent morphological data which suggest four distinct sub¬ 
species: Saharan {mar^arita), Arabian {harm<mt), central 
Asian {rhinobia). and Pakistani {schejfeli). Karyotyping of 
a single specimen of each subspecies at Seattle's 
WotHllund Park Vak) has yielded preliminary genetic evi¬ 
dence in support of these populations being separate (1.. 
Werltr, pers, comm,, cited in Sausman 1991)* However, 
the distribution patterns and habitat requirements of the 
sand cat are still poorly understood. Hemmer cf aL (1976) 
note that there could be a number of isolated sub-popula¬ 
tions in the Sahara, centered on the various giant discrete 
dune complexes (ergs). 

Biology 

Reproductive season: In The wild, births have been 
reported from January-April in the Sahara (Dragesco- 
Joffe 1993), in April in Turkmenistan (Ognev 1935, 
Heptner and Sludskii 1972) and Scptembcr-Octobcr in 
Pakistan (Roberts 1977), but are not seasonal in captivity 
(Mdlcn 1989, Sausman 1991). 

E,\mts: (C) 5*25 ± 0.75 days <n=2). 

Estms cycle: (C) 46 days (n=l) (Mellen 1989). 

Gestcitum: (C) 59-63 days (n=2: Schcffcl and Hcninicr 
1974); 66-67 days [n=2; Mellen 1989). 

Liner size: (C) 2,92 ±0.21 (n=:25: Mellen 1989); range up 
to five (P. Quillen in litt. 1993) and possibly eight 
(Hemmer 1977), 

Age itt independence: (W) Young sand cats grow rapidly 
(Heptner and Sludskii 1972), and arc thought to become 
independent relatively early, perhaps at 6-8 months 
(Sausman 1991. H. Mendelssohn in liti. 1993), 

Age ai sexual nmtufity: (C) 9 (P* Quillen in litt, 1993) to 14 
months (Mellen 1989, Green 1991)* 

iMugeviiy: (C) up tu 13 years, but there is a high frequency 
of juvenile mortality in captivity (41 % of 32 sand cats born 
in 1991: Sausman 1991). 

Habitat and Distribution 

Sand cats are found in both sandy and stony desert 
(Schauenberg 1974, Hcmmer 1976, GaspereUi et aL 
1986, Haiti son and Bales 1991, Abbadi 1992, Dragesco- 
JoffiJ 1993), For example, two specimens collected in 
eastern Hgypt came from rather different habitat types* 
One was collected on a sandy plain near Lake Nasser w'ith 
no vegetation in the immediate vicinity; the other was 
found in a rocky valley with widely scattered shrubs and 
trees (GoodJuan and IleJmy 1986). Heptner and Sludskii 
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Figure 5. Distribution of the sand cot (f. margarita). 

1. Tassili N'Ajjer II#; 2, Ahaggar li [Algeria); 3. Air & Tenere VIII (Niger); 4. Spscimen collected at Artnumuit oasts, Adrar Souttouf Mts., 
Chad (Hem me r eiaL 1976); 5* Djebel Bou-Hedma 11* (Tunisia); 6. Ha i Bar Yotvata IV (Israel); 7. Harral al-Harrah IV; 8. Tubayq IV; 

9. Mahazat as Sayed I [Saudi Arabia); 10. Wahibah Sands (proposed; Oman); 11. Specimens collected from the Al Llwa oasis. Empty 
Quarter, United Arab Emirates [M. Reza Khan in tin. 1993); 12 Jal az ZhorV (Kuwait); 13. Motah V (M, Moirtian, pers. comm,; cited in 
Groves 1990); 14, Touran V* complex [M. Karami, pers. comm.) (Iran); 15. Repetek T; 16. Krasnovodsk I (Tuikmenistan); 17. Ustyurt I 
(Kazakhstan); 18. Kyzylkum 1 (Uzbekistan); 19. Registan Desert WI tell He Mgt Reserve (proposed: Afghanistan) 


(1972) describe the sand cat in 'rurknienislan as most 
abundant amidst extensive sand massifs, as in the central 
Karakum where compacted soiJs are generally ahsenh The 
micro-dishibution of the small mammals which fonn the 
sand cal’s prey is often clumped around vcgclaiion and, 
especially during drought years, does not extend onto bare 
sand. However, following rains, the desert blooms and 
small mammals generally expand their ranges (Happold 
19K4), Sand cats occur only sparsely in the more clayey 
desert soils of the Ustyurt and Mangyshlak regions in the 
northern area between the Aral and Caspian Seas (Heplner 
and Sludskij 1972). 

It is therefore likely that sand cals range throughout the 


sandy interior of the Sahara and the deserts of southwest 
Asia, but at present there are no siTecimens from the fol¬ 
lowing countries: Mauritania, Western Sahara, Mali, 
Libya, Sudan, Syria, Iraq, Afghanistan, and Tran (although 
there is a report from the vicinity of Teheran [Weigel 
1961], and two recent reports from the Moteh and Touran 
protected areas: Groves 1990, M, Karami, pers. comm. 
I992J). No ecological explanation for these gaps in sand 
cat range has been put forwaid, and they arc even more 
pen:»lexing on a micro-scale. For example^ sand cats are 
known from the Hoggar Mountains of southeastern 
Algeria {K. Kowalski in litt.; cited in de Sniet 19S9), the 
Ai'r Mountains of northern Niger (Pocock 1938; J, 
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Newby, pers. comm. Lo K. dc Smel), and the Tibesli 
Mountains of Chad (Hemmer^^r aL 1976), but nor from 
the Adnir dcs Tforas massif of nonhcaslorn Mali (K. dc 
Smcf in Hu. 1993). niierc is a record of the sand cat frtmi 
the area between the Hogjiiir and AYr mountains (Hcmmcr 
cf nL 1976), so the absence from the Adrar dcs Iforas is 
suspect. Similarly, while the sand cat is known from the 
Aravah Depression of southern Israel, it has not been 
found ill the Negev Desert sands just to the west (H- 
Mendelssohn m Hfi. 1993). 

Figure 5 illusirates the probable distribution of the sand 
cat. The lack of records IVoin Libya and southern 
Afghanistan is partieularly puzzling (Hufnagl 1972, 
Seliauenberg 1974, Hcmmcr er ai 1976), and will proba¬ 
bly be proved false with time. In the early 20th century, 
eontirmcd records wore available only from northwestern 
Africa, so that when the sand cat was found by Ognev 
(1926) in Turkmenistan^ he described it as a new species. 
Arabia was the next area presumed to be a major gap in the 
sand ear's range, until a living specimen from the Arabian 
peninsula was aequired by the London Zoo (llaltenorih 
1953, Hcmmer 1974a, Heiiinier et ai 1976), Finally, 
Hcmmcr ei aL (1976) commented on the unusual lack of 
records for Egypt despite numerous zoological expedi¬ 
tions, but the first specimen was oolleotod in that country 
as their article was going to press (Osborn and Helmy 
1980, ChK^dman and Helmy 1986). 

Population Status 

Global; Category 4, Regional: Category 4, lUCN: 
Insufficiently Known; xcheffefi (Pakistan) Endangered, 
Although the sand cat has been frequently described as 
rare, this may be a result of its harsh enviromiicnt and noc¬ 
turnal, subterranean, and secretive habits. For example, 
Abbadi (1992) describes the cats' 'Treezing"’ behavior 
when disturbed by people, and tendency to close theii eyes 
□gainst lights at night, making them very difficult to spot. 
Despite early reports that the sand cat population of 
Baluchistan's Chagai Desert was devastated by commer¬ 
cial collectors within 10 years after ft>reign collectors 
became aware of its existence (Roberts 1977, Hcmmer 
1977), more iccciit information indicates that the sand cal 
still occurs widely in the area (P. Paiilat, pers. comm, to 
S, Biquand 1993), 

M, Abbadi (in iiu, 1993), who carried out the first 
radio-telemetry study of the sand cat in Israel, knew of 22 
individuals within his 100 kin- study area. The home 
range of one adult male was estimated at 16 km-, and over¬ 
lapped with those oi neighboring males (Abbadi 1992). 

Protection Status 

CITES Appendix II, National legislation: lacking iiifor- 
rnation. Hunting prohibited: Algerian Iran, Israel, 
Kazakhslan, Mauritania, Niger, Pakistan, Tunisia. No 


legal prolcclion: Egypt, Mali, Morocco, Oman, Saudi 
Arabia, United Arab Emirates, No infonnation: Iraq, 
Jordan, Kazakhstan, Libya, Qatar, Tajikistan, Turk¬ 
menistan, Uzbekistan, Western Sahara, Yemen (lUCN 
Hnvironmcntal I.aw Centre 1986), Nichols et nL 1991, 
Bclousi>va 1993; T. Anada. R, Daly, J, Gaspcrelti, I, 
Nader, M, Reza Khan in iiu. 1993). 

Principal Threats 

Although the current luck of knowledge about the species' 
status and biology makes an assessment premature, the 
sand cal appears to be one of the least threatened felid 
species. Its preferred habitat is not being lost or degraded; 
if so-callcd “desertiricution'’ is a real phenomenon 
(Stevens 1994), it should actually benefit the species. 
Heptner and Sludskii (1972) were of the opinion that sand 
eat populations in the central Asian deserts were stable and 
ru3t threatened, despite harvests at that time ol the order of 

100-200 skins per year. De Smet (1989) reported that 
oasis residents in Algeria did not consider it a threat lo 
fK^ultry. and did not trap ii to sell as a pet. On the other 
hand, Toubou nomads living northwest of Lake Chad con¬ 
sider the sand cat a frequent chicken thief, which readily 
enters their camps in the evenings, but they do not gener¬ 
ally retaliate due to tradjiiona] religious respect for the 
small cats because of their association with the Prophet 
Mohammed (Diagcsco-Joffe 1993), 

Action Planning 

Pimjects 41 and 78. 

Caracal, Caracal caracal 
(Schreber, 1776) 

Other Names 

Desert lynx (English); caracal (French); caracal, 
Wustenluchs (German); caracal, litice afrkano (Spanish); 
ajak anaq al ardh, washag (Arabic); warsal, bousboela, 
mousch, nouadhrur, aousak (Berber: Algeria); psk qarh qol 
(Dari: A fghan i sUtn); liar n otro [ k i 11 o r of bl ac kb ue k l( K u tdi i 
dialect of Gujarati: India); siagosh (Persian); karakal 
(Russian); itfah (Saudi Arabia); oret, ngam ouidenanga 
(Tumacheq, Toubou [Touurcg]: central Sahara); karakii- 
lak, step vasagi (Turkish); kamkiilak (Uzbek). 

Description and Behavior (Plate 3) 

Like cheeLafis, caracals were trained to hunt for the nobil¬ 
ity In India (Stcrndalc 1884, Sharma and Saiikhala 1984), 
In general, caracals from this region are somew hat smaller 
than those of sub-Saharan Africa, with paler fur in the arid 
regions (Harrison and Bates 1991, K. dc Smet in /rff 
1993). llepincrand Sludskii (1972) iiemaj'k ibat the pelage 
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of desert caracids bears a surprising resemblance in color 
to that of the goitred gazelle. They also note that Tui'kiiien 
caracals have tnl Ls ol stiff hairs on the paws like ihc sand 
car. Weishein (in Mendelssohn lyi^y) also reports ihc 
ptesence of a dark form in 5-10% of the caracal iwpulation 
in central Israel, with adults grey and young kittens alnnost 
black. The average weight of male carcals in Israel \s9M 
± 1,8 kg (n=6); females weigh 6.2 ± 0 J kg (n=5) and are 
markedly smaller than males (Weisbein 1989), 

Diet is similar to that reported from sub-Sahnran Africa, 
consisting mainly of small mammals and birds (Ognev 
1935, Roberts 1977, Sharnia and Sankhala 1984). 
Til rough scat analysis, prey remains, stomach c onion Is and 
direct observation, Weisbein (1989) determined that the 
diet of caracals In an irrigated agriculluraJ area of Israel 
consisted of 62% mammals, 24% birds, 6,1 % reptiles, and 
1,4% insects. In the deserts of Turkmenistan, tolai hares 
were the most important prey species (Sapozhenkov 1962, 
Ishadov 1983). 

Caracals occasionally tackle larger prey, including adult 
goiired gazelle (Heptner and SJudskii 1972), Harrison and 
Bates (1991) note a report from southern Arabia of a cara¬ 
cal killed by a wounded oiys it had attacked. K. dc Smei 
lifi lift 1993) found the h acks of a caracal pursuing a dor- 
eas gazelle in Algeria, and camcals to the northwest of Lake 
Chad are reputed ro hunt these gazelles, hence the local 
Toubou name "gazelle cat"' (Diagcsco-Joffe 1993), 
Roberts (1977) notes a record of a caracal stalking a group 
of feeding unal in diiylight in Pakistan. Caracals have also 
been observed to feed on carrion: Mendelssohn {in lilL 
1993) describes garbage dumps at poultry farms as rich 
food sources, and once saw u caracal leap onto a cart of 
dead turkeys and select one* A. Livne (pel's, c^inim. cited in 
Skinner 1979) observed a caracal chase two sub-adult 
striped hyaenas from a donkey carcass, 

Weisbein's {[989) radiotelemetiy study in Israel found 
that caracals rested during the day in dense vegetation or 
rock crcviccs, and were generally active from dusk to 
dawn and in early morning. Elsewhere, burrows were also 
used for shelter (HepJner and ,Sludskii 1972, Roberts 
1977), Males travelled an average of 10,4 ± 5,2 km (n=40) 
per 24-hour peritxl, while females travelled 6.6 ± 4.1 km 
(n=37) (Weisbein 1989). Nocturnal travels up to 2P km 
have been documented by following tracks in the Karakuni 
desert of Turkmenistan (Sapozhenkov I960). 

Biology 

Reproductive seasott: (W) Year-round (Roberts 1977, 
Sharma and Sank ha ki 1984, Weisbein 1989); in the 
Sahara, breeding is rcpoiled to occur priiiiarily in mid-win¬ 
ter (Jan) (Dragesco-Joffe 1993); in furkmenislan, kittens 
have been found in April-May (Heplner and Skidskii 
1972). 


E.\rrn.\: (W) 5-6 days [n=3). Females copulate with several 
males in a ^‘peeking order' which is mlated to the age and 
size of the male. One female was found to have mated 
with three different male.s dunng every estrus perifid, each 
rime the same individuals in the s:uno sequence (Weisbein 
1989), 

A,\>e ai independence'r (W) 9-10 months (n=l: Weisbein 
1989). 

Habitat and Distribution 

The caracal is widely distributed through the region, absent 
only fixim true desert (Fig. 6), In north Africa, it is com¬ 
mon in the humid forest zone of the northern coastal 
regions, and is also kjLind in the Saharan mountain ranges 
(K. de Smet in fitc 1993) and semi-arid woodlands 
(Dragcsccf-Joffe (1993), In microhahitat preference, it is 
typically associated with either well-vegetated or rocky 
arciLs (Hcplnei and SJudskii 1972, Gasperclti ei ai 1986, 
Weisbein 1989, A, Johnsingh in lift 1991, Dragesco-Joffe 
1993), which provide cover for hunting as well as shelter. 
It is often found near water point.s (Heptner and Sludskii 
1972; S. Biqinmd, H. Mendelssohn in iin. 1993), but is 
apparently capable of satisfying its moisture requirements 
from its prey (Dragesco-Joffe 1993, J. Gasperelii in da. 
1993), 

Population Status 

Global: Category 5b. Regional: Category 5a(A), lUCN: 
Turkmenian caracal Rare. The regional Red Data Books 
of the former U.S.S*R. describe the caracal as rare, with 
the largest population found in Turkmenistan (estimated 
at 25()-,300 for the country: Belousova 1993)* In 
Kazakhstan, the northernmost limit of it,s range, harsh 
winters are the limiting factor (Neronov and Bobrov 
1991), Small populations occur in Uzbekistan along the 
Ainu-Darya River (Heptner and Slndskii 1972). The 
caracal is described as rare in India* the eastern limit of 
its range (Pooock 1939a, Shanna and Sankhala 1984, R.S. 
Bhadauria in Irtr. 1991). Overall, and especially com¬ 
pared lo the larger cats, the caracal is rekilivcly secure, 
slili widespread, and occa.sionally coinnion. 

The only study of a caracal population in the region was 
earned out in an agncullural area in Israel's Negev Desen 
(Weisbein 1989). Despite a rich prey base supported by 
irrigation, home ranges were substantially larger than found 
in South Africa (where the only other ratlioiclemctry stud¬ 
ies have been carried out). Male home ranges avemged 221 
± 132 km- (n=5), and those of females 57 + 55 km- (ii=4). 
Home range size was positively correlated with body 
weight, and negatively correlated with prey availability* 
Male home ranges overlapped substantially (50%), and typ¬ 
ically included those of several females. Two dispersals 
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Figure 6. Distribution of the caracal (C. caracaf^ in north Africa ancf southwest Asia. 

1, Kiamaky I; 2. Kavir ll* compleJt; 3. Touran V* compiex; 4. Khab-o-Rouchon I; 5. Hamoun V (Iran); 6. Regislan Desert Wildlife 
ManagGment Reserve (proposed: Afghanistan): 7, Kirthar II complex: 8. Lai Suhanra \r: 9. ChoMstan IV (Pakistan); 10. Sariska II 
complex; 11. Dhrangadhra (Wild Ass) IV; 12. Ranthambore II (India): 13. Badkhyz 1; 14, Repetek T (Turkmenistan): 15. Ustyurt I 
(Kazakhstan); 16. Dilek Yarimadisi li (Turkey); 17. Azrag Desert IV (Jordan): 18. Harrat al-Hairah IV; 19. Tubayq IV; 20. Asir V (Saudi 
Arabia); 21. Jiddat al-Harasis VI (Oman); 22. Gebef Elba JV (Egypt & Sudan); 23. ZelJaf IV; 24. Nefhusa IV (Libya); 25. El Kala V; 

26. Chrea 11; 27. Djelfa IV; 28. Tassili N'Ajjer II#: 29. Ahaggar II (Algeria). 


were observed: a male tnigruled 60-90 km south before 
establishing a home range, whereas a female remained in 
the vicinity of her natal range, with her range partly over¬ 
lapping Lhiil of her mother. Twenty caracals, several of 
them transients, were found to utilize an area of 100 km^ 
(with some ranging outside this area), making for a rela¬ 
tively high local density despite the large home ranges. 

Protection Status 

PopLilafion.s of Asian range states: CITES Appendix 1 : 
African range states CITES Appendix IL National legis¬ 
lation; lacking irilbrniation. Hunting prohibited: Algeria, 
India, Iran, Israef Kazakhstan, Morocco, Pakistan, 


Tajikistan, Tunisia, Turkey, Turkmenistan, Uzbekistan. 
No legal protection: Egypt, Lebanon, Oman, Saudi Arabia, 
United Arab Emirates, No information: Afghanistan, Iraq, 
Jordan, Kuwait, Libya, Qatar, Syria, Western Sahara 
(Nichols e/ a!. 1990, lUCN Environmental Law Centre 
1986, Belousova 1993; R. Daly, I. Nader, M, Reza Khan, 
A. Serhal, S, Umar m IHl 1993). 

Principal Threats 

Caracal.s prey mainly on small mammals, which are gen¬ 
erally not adversely affected by human settlement (Le 
Berre 1991), However, caracals are capable of taking 
small domestic livestock, and surplus killing can result 
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when the ciniTnals are attacked in enclosed spaces 
(Wcislxijn and Mendelssohn 1990). Such incidents could 
lead lo vigorous persecution by pastoralists. Several 
authors have reported caracals to be susceptible to trapping 
with fresh bait (Roberts 1977^ Gaspcrciii ct ttl. 1986), 
However, Saharan nomadic pastoralisls interviewed by 
Dragesco-Joftc (1993) staled that problem caracals were 
difficult to eliminate because they did not take bail, and 
must be chased and treed by hounds. Weisbein {1989} 


suggests that caracals are more disposed towards taking 
easily acquired prey (e.g. bait, carrion and domestic ani¬ 
mals) in the colder months of winter as an energy saving 
strategy. His work indicates that, in the absence of heavy 
persecution, caracals can adapt well to living in settled 
iireas in the region. 

Action Planning 

Pro j cel 42, 
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Part I 

Species Accounts 

Chapter 3 
Tropical Asia 


Box 1 

Vulnerability Index to Species of the Region (in order of vulnerability) 


Species 


Tiger, P. tigris* 

Bornean bay cat, a badva* 
Clouded leopard, N. nsbuiosR ' 
Asiatic golden cat, C, temminckl* 
Flal-headed cat, R p/amceps* 
Rusty-spotted cat, R rublginosus^ 
Fishing cat, R viverrinus'" 

Maitled cat, R mamorata* 
Leopard, P, pardus 
Jungle cat, R chaus 
Leopard cat, R bengaiansts* 


Habitat Association Geog. 

St [Mar] (Tot) Scone Range 

(10® km^) 


6 

[3] 

(9) 

c 

S: 

1.99 

2 

[0] 

(2) 

-1 

R: 

0.51 

4 

[ 4 ] 

(8) 

0 

S; 

2.79 

5 

[3] 

(8) 

0 

S: 

2.66 

3 

[0] 

(3) 

-1 

S: 

1.18 

7 

[0] 

(7) 

0 

R: 

0.78 

5 

[1] 

(6) 

0 

S: 

2.33 

3 

[1] 

(4) 

-1 

S: 

2.42 

6 

[5]i 

(11) 

+1 

1: 

4.84 

6 

[5]i 

(11) 

+1 

Sr 

2.69 

7 

[5] i 

(12) 

+1 

W: 

8.66 


Score 

Body 

Size 

Score 

Total 

Score 

Rank 

1 

L -1 

-2 

1(A) 

-2 

S +1 

2 

1 

1 

M 

0 

-1 

2(A) 

-1 

M 

0 

-1 

2 

-1 

S +1 

■1 

2 

-2 

S +1 

-1 

2 

■1 

M 

0 

-1 

2 

1 

S +1 

-1 

2 

0 

L -1 

0 

3(A) 

-1 

S +1 

+1 

4 

-^1 

S +1 

+3 

5 


Key: 

* All or most of this species' range lies within the region 

Habitat Association 

St = number of strong + significant habitats 
N Narrow (-1); I = Intermediate (0); B = Broad (+1) 

[Marl = number of marginal habitats 
(Tot) = total number of habitats 

Geographic Range (In millions of km^] 

R ^ Restricted (-2): S = Small {-1); M = Medium (0); W = Wide (+1) 

Body Size 

L Large (-1); M = Medium (0); S = Small (+1) 

(A) = Actively threatened 

Regional Criteria 

Habitat association: Narrow = 2-4 habitat types; Intermediate = 6-9 habitat types; Broad =11-12 habitat types. 
Geographic range: Restricted - <1 million km^; Small - 2-3 million km^; Medium = 4-5 million km^; 
Wide = 8-9 million km^. 

Body size: Large = 35-135 kg; Medium = 7-20 kg; Small = ^.5 kg 

See the Introduction to me Species Accounts tor eyplanafion of the vulnerability ranking system (pp, 2-6). 
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Tiger, Panthera tigris 
(Linnaeus, 1758) 

Other Names 

Ti^re (Fi'cnch): tiger (German): ligrc (Spanish); lao Ini 
(Chinese); bagh (Hindi, Bengali; India, Bangladesh): 
rimau. harimaii (Indonesia, Malaysia); klaa thorn (Khmer); 
sua khoiig, sua lay (Laos); kaduva (Malaya)am; India); 
sher (Persian); tigr (Russian); pedda puli (Telugu, India); 
scLia (Thailand); tag ( l ibetan); amba darla (Udege: Amur 
River region, Russia). 

Description and Behavior (Plate 7} 

Largest ol'the extant cats and cuiiiparablc in si/e to the 
biggest of the fossil felids (Mazak l^S 1), the tiger is also 
one of the best-known large mammals. The reddish- 
orange to ycllow-LKhrc eoat with black stripes and while 
belly is immediately leeogni/able. The tiger is generally 
divided into the following subspecies (Mazak 1981): 

• P. r. (Linnaeus, 1758), Bengal tiger. 

Indian subconliiicnl, 

• P. t. (Hliger, 1815), Caspian tiger, 

Turkey through central and west Asia. 

• P, r ("Tt"‘'Til'lick, 1844). Amur tiger. Amur 

River region of Russia and China, and North Korea. 

• P. r .^fW7r/£mvMTemminck, 1844). .favan tiger. 

Java. Indonesia, 

• R i. (Hilzheiiner, iy[)5). South China 

tiger. South central China. 

• P. 1 . halka (Schwarz, 1912). Bali tiger. 

Bali, Indonesia, 

• P. r. Mtmntrae Pocock, 1929. Sumatran tiger. 

Sumatra, Indonesia, 

• P.). corhefti Mazak, 1968, Indo-Chinese tiger, 

Continenla] southeast Asia. 

Three races— the Caspian (vir^ctia), Bali {balica). and 
Javan (somPiirii) tigers—have become extinct since the 
1950s. Tiger subspecies have been evaluated using both 
morphological and molecular methodologies (Henuiicr 
1978b. 1987; Mazak I98L 1983; Herrington 1987). 
Herrington (1987) was able to distinguish six subspecies 
reliably based on skull measurements (no Caspian or Bali 
tigers were analyzed), although she noted that there was 
considej'able overlap of tigris and corbetti, and some over¬ 
lap of cotin^Ui and sLiniairar^, Tiger subspecies are now 
being re-evalaated using the latest techniques of molecular 
analysis, with samples being collected from wild (igers in 
the Russian TV East and India, and lh)m captive Sumatran 
and South China tigers of known origin and bloodline (S. 
O'Brien, pers. comm. 1994), 

Hemmer (1987) and Maziik (1983) place the origin of 


the tiger in east Asia, fn^m w here two major dispersals 
took place approximately two million years ago. To the 
northwest, tigers migrated through woodlands and along 
river systems into southwest Asia. To the south and south¬ 
west, tigers moved through continental southeast Asia, 
some crusMtig to the Indonesian ishuids, and others linally 
reaching India. [ lerrington (1987) concurs that the South 
China liger may be regarded as a relict pttpulaiion of the 
'‘stein" tiger, living in the probable urea of t>riglu of the 
species. It has distinctive primitive skull morphology, 
including a shortened cranial region and closc-set, more 
forward-facing eye sockets, 

Stripe patterns differ among individual tigers and from 
one side of the cat's body to the other. The stripes vary in 
iHimbcr. as well as width and propensity to split and run 
to .spots. The dark lines above the eyes tend to be sym- 
metricah but the marks on the sides of the face can be dif¬ 
ferent, No Iwu tigers bnve ihe same markings (Sunquisl 
and Sunquist 1991). Males have a prominent ruff, which 
is especially marked in the SiiinaTran tiger. 

White tigers have existed in the wild in India, A while 
male cub taken in Rewa, central India, in 195 L was the last 
record. Named Mohan, this tiger became the progenitor of 
most while tigers now in captivity when bred with a 
daughter, proving that the albinism is the result of a reces¬ 
sive gene. White tigers have brown stripes on an off-white 
background and ice-blue eyes (Maruska c; ai. 1987) 

Black tigers have been reported occasionally (Burton 
19.33, Perry 1964, Guggisberg 1975, Ma/ak 19KI), but 
ihe only physical evidence rests with a skin recovered from 
illegal traders in Delhi in October 1992, which has deep 
black on the top of the head and back extending down the 
Hanks to end in stripes (P, Jackson, peE^.eomm,). It is not 
true melanism, which is found in leopards, jaguars, and 
many other cat species, where the entire pelage is black, 
but may be an expression of the agouti gene which causes 
merging of stripes (L. Lyons in fc, 1993). Specijiieiis with 
just a few, very broad stripes have been photographed in 
Kaiiha NP, India (R. Bcdi in iifi/). 

The winter and summer fur of the Amur tiger, as well as 
of the extinct tigers of Turkestan and the Caucasus, dif¬ 
fers sharply. The hairs in winter grow dense and long, giv¬ 
ing some animals a plush or even shaggy appearance. The 
winter coat is generally paler, or more ochraceous, than in 
summer (Heptnerund Sliidskii 1972), 

While tigers are usually solitary, except for females 
with cubs, they are not anti-swial. Males asstK'iatc with 
females for breeding and have been observed with females 
and cubs when leediiig or resting (Schaller 1967, 
McDotigal 1977, Sankhala 1978, ,Sunquist 198LThapar 
1986, 1989), Bragin (1986) quoted reports of iigers 
socializing and travelling in groups, A mature male in 
Kanha National Park, India, was greeted by a female and 
cubs and by a sub-adult male, thought to be from a previ- 
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Table 1 

Size Variation fn Tiger Subspecies (Adult Specimens) (Mazdk 1961) 


SubspeclaR 

Weight (kg) 

Total length (m)' 

Skull length (mm) 


Male 

Female 

Male 

Female 

Male 

Female 

tigns 

180-258 

100-160 

2,7-3.1 

2.4-2.65 

329 - 378 

275-311 

vif gat a 

170-240 

85 -135 

2.7-2.95 

2,4 - 2.6 

316-369 

26B - 305 

altaica 

180^306 

100-167 

2.7‘3.3 

2.4-2.75 

341 - 383 

279-318 

sondsica 

100-141 

75-115 

2,48 

— 

306 - 349 

270 - 292 

amoyensis 

130-175 

100-115 

2.3-2.65 

22-2.4 

318-343 

273 - 301 

balica 

90-100 

65- 80 

2.2-23 

1 9-2.1 

295 - 298 

263 - 269 

sumatrae 

100-140 

75-110 

2.2^2.55 

2,15-2.3 

295 - 335 

263-294 

cerbetti 

150-195 

100-130 

2.55 * 2,85 

2.3-2.55 

319-365 

279 - 302 


1 Measured “between pegs." 


ous litter* They meved away together (Wright 1989). 
However, males may kill cubs fathered by other males: 
Smith and McDougul (1991) fotinJ that the major cause of 
death of tiger cubs in Nepal's Royal Chilwan National 
Park was infanticide. 

Unlike many other cat species, tigers readily enter 
water* During hot seasons they will Ue half-submerged in 
lakes and ponds during the heat of the day. In the Ganges- 
Brahmaputra mangrove della region of the Sundarbans in 
India and Bangladesh, they consmnily swim creeks and 
across broad rivers. Garga (1948) records tigers swim¬ 
ming a 29 km wide river in the Sundarbans and mentions 
the possihiliiy that one may have swum 56 km. The 
Sundarbans tigers have taken people out of boats (Jackson 
1991 a). Burton (1923) records a tiger swimming eight 
km from the Malaysian mainland to Penang Island; 
Heptner and Sludskii (1972) report the same distances 
swum across the Amii-Darya and Amur rivers in the 
Caspian area and the Russian Fai^ East respectively. In 
India’s Ranthamhhore Tiger Reserve, tigers have charged 
into lakes to kill sambar deer, so that both animals were 
momentarily submerged. Crocodiles have been killed anti 
eaten by tigers in the area (V. Thapar, pers, comm.). 

Tigers hunt mainly between dusk and dawn, but in the 
secure conditions of Rimthamhiiorc in ihe 1980s, tigers 
frequenily hunted during the day (Thapar 1992), The prin¬ 
cipal prey across their range consists of various species of 
deer and wild pigs, but U. Karanlh (pers* comm*) states 
that in India's Nagarholc National Park, gaur are the main 
prey, including bulls weighing up to I dXJO kg. Tigers will 
also attack young of elephants and rhinos, and take smaller 
species, including monkeys, birds, reptiles, and fish. 
Tigers sometimes kill and eat leopards and their own kind, 


as well as other ciirnivoies, mduding bears, weighing up to 
170 kg, which they have attacked in their winter dens 
(Ucpler and Sludskii 1972), They readily cat carrion 
(Schallcr 1%7). 

Tigers usually attack large prey with a stalk from the 
rear*, ending with a rush and, sometimes, a spring to bring 
down the prey. When seizing and killing prey, the tiger's 
main target is the neck, either the nape or ihe tliroat* Die 
pail seized depends on several factors, such as the size of 
the prey; the size of the tiger, whether the attack is from 
front, mar or side: and the reactive movements of the prey. 
Most obsServations have been of attacks on tethered, young 
male buffaloes, whose movements are handicapped. 
There have been relatively few observations of attacks on 
free-ranging wild animals* Attack and killing methods 
are described by Braiulei (1923), Champion (1927), 
Burton (1933), Corbett (1937), Schul ler (1967), McDougal 
(1977), Thapar (1986), Karanth 1993, Sankhala (1993), 
and Seidensticker and McDougal (1993). Schaller (1967) 
noted that adult tigers appeared to be very caulious, and 
attacked only when the danger of injury was minimal. He 
suites that a tiger churueterislically gra.sps ihe throat after 
felling its prey, holding on until die aninuil dies from suf¬ 
focation. The throat hold protects the tiger from horns, 
antlei's, and hooves iind pirvcnts the prey from regaining its 
feel* Sankhala (1993) states that tigers prefer to bile the 
back of the neck, as close as ptjssible to the skull, killing the 
victim by fracturing the vertebrae and coinpressing the 
spinal chord. Laiger animals, however, are generally killed 
with a throat bite. For example, KaranUi (1993) cxaiiF 
ined 181 tiger kills and found that most large prey, such 
as sambar and guur, were killed by throat bites. The prey 
is then usually dragged into cover, tigers displaying their 
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great slrength in dragging* even lifting* heavy carcasses, 
PcxTQck (1939a) cites an instance in Bunn a of a tiger drag¬ 
ging (he carcass of a gaur that 13 men cuuld not move. 

A tiger cats IS-40kg of meat at a time (Baikov 1923, 
Locke 1954, Schaller 1967) beginning from the rump. If 
undisturbed^ it returns to its kill for 3-6 days to feed until 
little rctnains (Karanth 1993a). Large prey is taken about 
once a week. Sunquist (1981) estitnaied frequency of 
killing by females without cubs at once every 8-8.5 days in 
ChitwatL Although highly skilled hunters, tigers arc often 
unsuccessful. They seldom make the el’fon to press home 
a failing altuck, bill Rice (1986) once observed a tiger pur¬ 
sue ii wounded sambar for more lhan two kilometers for 
Just over two hours in southern India, Schaller {1967) 
observed 12 cornplcte stalks, of which only one was suc¬ 
cessful, and suggested that it was probable that only one 
in 20 attacks succeeded. According to V. Thapar (pers\ 
comm.), one in 10 attacks arc successful in Ranfhamborc, 
with its high density of prey. 

Cooperative hunting has been observed, Pocock 
(1939a) said that c<Kiples and family groups hunted 
together, but gave no references. Thapaj- (1986) observed 
several instances in Ranthambhore. A group of two males 
and three females, possibly a family, behaved like lions, 
taking up positions round a lake whea^ deer congregiiicd 
and driving a target animal from one to the other Corbett 
(1953) mention,s villagers’ reports of two tigers, attacking 
in concert, killing a large tusker clephank 

Although lions and leopards also kill humans, tigers 
have the greatest reputation as man-eaters, especially in 
India. The history of man-eaters (the term is loosely used 
to include fatal attacks due to some fonn of pnwoeation) is 
reviewed by McDougal (1987), He quotes average fatali¬ 
ties due Lu tigers at 851 a yeai' between 1902 and 1910, and 
I ,W)3 in 1922 alone. The Champawal tiger is ,said to have 
killed 434 people in Nepal and India before it was shot 
(Corbett 1952). However, in recent times, with greatly 
reduced numbers of tigers* attacks on people have been 
relatively rare, except in the Sundarhans mangrove forest 
fringing the Bay of Bengal in India and Bangladesh. The 
recent annual toll of people in the Indian Sundarbans tiger 
reserve has tluctuatcd between 66 in 1975-1976, 15 in 
1989, and 42 in 1992 (K. Chakrabarty, S.C. Dcy, pens, 
comm.). Most deaths have been of fisherfolk, wood-cut¬ 
ters, and honey collectors entering the reserve. The high 
1992 figure is altribuied to illegal entry by people, includ¬ 
ing young children, seeking to benefit from lucrative 
prawn harvesting (S.C. Dey, pers. comm. 1992). Birlicr, 
niaiiagetneni measures, including the use of human face 
masks on the back of the head to deter tigers (which usu¬ 
ally attack from the rear) appeared to be reducing the toll 
(Rishi 1988, P. Sanyal, pers. comm. 1990). 

Since 197S, over 200 people have been killed in the 
vicinity of India's Dudhwa National Park* near southwest¬ 


ern Nepal. The problem is attributed especially to sugar 
cane cultivation right to the edge of the park. The eaiic 
fields provide good cover for tigers.^ which ihen come info 
contact with agriculturists. Many deaths arise from acci¬ 
dental confrontations in which the tiger makes a defen¬ 
sive attack. 

The Sundarbiins tigers have had a reputation as inan- 
eaters since at least the 17th century (Bernier 1670), but 
elsewhere man-eating is usually the result (:^f a tigers inca¬ 
pacity* through age or injury, to catch normal prey. A 
chance cnct>un(er in wliich such a tiger kills someone in a 
defensive reaction and feeds on the body may lead it to tar¬ 
get people as easy prey. A man-eating tigress may intro¬ 
duce her cubs to human prey. But deaths and injurie.s 
caused hy surprised tigers or a tigress defending her cubs 
from intrusion do not usually lead to man-eating. Schaller 
(1967) agrees with the view of Corbett (1957): “Tigers, 
except when wounded or man-eaters, arc on the whole 
very good tempered. If warnings (growls, rushes, and 
roars) arc disregarded, the blame for any injury inflicted 
rests entirely with the intnidcrf' See Part IT, Chapter 1 for 
more discussion of man-eating. 

Biology 

Rcpnkff4aivc seasrm: (W) Mating rakes place year-round, 
but most frequently from end November to early April 
(Maz^k 1981): Manchuria: Dccember-February (Ognev 
1935, Baikov 1936); India: November-April (Singh 1959* 
Sankhala 1967, Schaller 1967, Sunkhalu 1978). In Nepal, 
young born throughout the year in Chitwan NP* with a 
binh peak from May-July (Smith and McDougal 1991), 

tstrus: tC) mean seven days (Suiiquist 1981), 

Estnts cvt7e.- (W) 15-20 days in Rajasthan* India (Sank- 
hala 1967); this is supported by observations of male- 
female association in Chitwan (Smith 1978, Sunquist 
198!). (C) 46-52 days (Sadleir 1966); 34-61 days 
(Sankhalo I978):5L9 days in Basel Zoo (Sankhala 1978). 
If a liner is lost* esti us tK’curs within a few weeks (mean 17 
days, range 10-39* n=3: Sankhala 1978). 

Ge.statiort: (C) about 103 days (Sankhala 1978, Sunquist 
andSunquisl 1991, Kitchener 1991), 

Utter size: (W) mean 2,98 (range 2-5, n=49 in Chitwan 
NP: Smith and McDiJugal 1991); range 1-7 (Brauder 
1923). Observations of females wiih cubs indicate ihnt 2- 
3 is most common (Sankhala 1978). (C) mean 2.9 (n=49 
litters, range up to 6, in Indian zoos: Sankhala 1978). 

Ape it! ffidependenc e: (W) 18-28 months (male and 
female: Smith 1984), 

Juvenile mortaiify: (W) In Chitwan, Smith and McDougal 
(1991) found first-year cub mortaliiy to be 34% (n=144 
cubs), of which 73% was whole litter loss due to causes 
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including tire, floods, and infanticide. Monality in rhe sec- 
i}nd year oi' life was 17^? (11-^4), of which only 29% was 
whole litter loss, Infanticide was overall the most common 
cause of cub death. 

Af^e reproJ^fcrhtt: (W) females 3,4 years (n=5), 

males 4.y years, range 3,4-6.i^ years (Smith and McDoiigal 
1991J; (C) 3-6 years (Sank ha la 1%7, Scliallcr 1967). 

hUi’rhh fh htfcrviil: (W) 20-74 monih.s (n=7: Smith and 
Mel3ougul 1991) - 2-2 1/2 years (Sunquist 19S1); but in 
two eases when litters were lost in the first two weeks the 
interval was eight nn^nths (Smith and McDouga] (991). 

Agi^ it( i{i\i reproditnioni (C) 14 years (Crandall 1964, 
Kleiman 1974). 

Lifetune reproduction: Data collected over nearly 20 years 
by the long-term tiger population moniloring project at 
Nepal’s Chiiwan National Park enabled Smith and 
McDougal [ 1991) to present pioneering data on lifetime 
reproduction in a wild cat species, a critical component of 
population viability models. They found the average 
reproductive life span of Chitwaii tigers to be 6.1 years 
for females (n= 12: range up to 12.5 years): and jusi 2,8 
years for males (range seven months to six years). For 
females, the mean number of offspring surviving to dis- 
pcrsttl was estimated at 4.54 (variance 11,48), and the aver- 
a^^e iiLinber of offspring eventually incorporated into the 
breeding population was just 2.0 (variance 3.26). For 
males, an average of 5,83 of their offspring survived to dis¬ 
persal (variance 49.97), and 13>9 were incorporated into 
the bicediiig populatian (vai'ianee 6.97). 

Longevity: (W) one female was killed in Chiiwan when at 
least 15.5 years old (McDougal 1991); (C) up to 26 years 
(Jones 1977), 

Habitat and Distribution 

The tiger is found in a variety of habitats: fmm the tropi¬ 
cal evergreen and deciduous forests of southern Asia to the 
coniferous, scrub oak, and birch woodlands of Siberia. It 
also thrives in the mangrove swamps of the Sundei baiis, 
the dry thorn forests of northwestern India, and the (all 
grass jungles ar the foot of Himalayas, Tigers arc found 
ill the Himaliiyan valleys, and tracks have been recorded hi 
winter snow at 33)00 metres (Prater 1971), The extinct 
Caspian tiger frequented seasonally tlcHided riverine land 
known as tngai, consisting of trees, shrubs, and dense 
stands of tall reeds and grass up to six metres in heighh 
(’When hunliiig in these reed thickets, tigers sometimes 
reared up on their hind legs or leaped upward in order to 
sec their surroundings: Heptnerand Sludskii 19720 The 
tiger’s habitat requirements can be summarized as: some 
form of dense vegetative cover, sufficiem large ungulate 
prey (Sunquist and Sunquist 1989), and access to water. 


4Tie geographic distribution of the tiger once extended 
across Asia from eastern I’urkcy to the L^ea of Okhotsk 
(Fig, I), However, its range has been greatly reduced in 
recent times. Currently, tigers survive only in scattered 
populations from India lo Vietnam, and in Sumatra, China, 
and fhc Russian Far Fast (Fig. 2). 

Population Status 

Global: Category 2(A). Regional: Category 1(A), lUCN: 
Endangered, There may have been 1003)fK) tigers ai the 
end of ihe 19th century: a recent mail survey and litera¬ 
ture review of the status of the tiger for CITES (Jackson 
1993a) concluded that ihe maximum Jiumbcr is no more 
than 7,700. Including ‘'unofficial’* institutions such as cir¬ 
cuses, them might be more tigers in captivity in the world 
now than in the wild. 

Of all the range states, India has by far the largest num¬ 
ber of tigers. Gee (1964) suggested that if was possible 
that there were 40,000 tigers in India early in this century, 
compared to about 4,000 by the time he wrote. In 1972, 
an official census found positive evidence of fewer than 
2,000 tigers in India (Govt, of India 1972), located in four 
main areas of forest: the foot of the Himalayas in north and 
northeastern India, the forests of central and eastern India, 
and a narrow strip paralleling the southwestern coast. An 
intensive conservation program, Prtijeet Tiger, was started 
shortly thereafter (for more information about Project 
Tiger, see Pail If Chapter 1), and its 1989 census esti¬ 
mated numbers nationwide at 4,334. However, there has 
been widespread poaching in the early 1990s, and the most 
recent 1993 census estimates 3,750 tigers (including, as 
with the previous lolak sub-adulls) (Ghosh 1994). 

However, it has been oftieially stated that the popula¬ 
tion estimates of predators and prey base in India suffer 
from large margins ofemir (Govt, of India 1993). KaranCh 
(1987, [993h) is highly critical of the methodology of pug- 
mark idciiiification and counting (see Part 11 Chapter 3). 
Unofficial estimates in 1993 by experienced tiger man¬ 
agers ranged from 2,000 to 4.500 (Jackson 1993a, V. 
Thapar, pers. comm.). Including a few hundred tigers in 
Nepal (late 1993 estimate 250: C. McDougal, pers, 
comm,). Bhutan, Bangladesh, and western Myanmar, the 
total population of Bengal tigers (P./. tigris) is probably 
not more than 4,500 (Jackson J 993a). 

Estimates of the number of Indochinese tigers {F.t. eor- 
betti), found from eastern Burma through continental 
southeast Asia to Vietnam, range from 1,050 to 1,750 
(Jackson 1993a) but there are few data. Rabinowitz (1993) 
surveyed major protected areas in Thailand between !987- 
1991, and estimated the number of tigers in that country 
at 250, in sharp contrast to official government e.stimates 
of 450-500 (Anon. 1994c). The Malaysian Wildlife 
Department estimaied 600-650 tigers in the Peninsula 
(Anon. 1994c), 
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Figure 1. Htstorical distribution of the tiger (P. Ugri^i mid-IBOOs - mid-19006 (after Heptner and Sludskii 1972, Maz^k 1979,1901; 
Matfuschkin e\ 1900, Ma 1986, Wang and Wang 1906, Lu 1987). 


Caspian tiger (extinct): 1. Last known tiger in the Caucasus region killed in 1922 near Tbilfsi, Georgia, stter taking domestic livestock 
[Ognev 1935). 2. Last known tiger in Turkey killed near Uludere, Hakkari province, in 1970 (Uslay 1990). 3- Only tiger reported from Iraq 
killed near Mosul in 1SS7 (Kock 1990). 4 Last known tiger in Iran killed in 1959 in Mohammad Reza Shah (now Golestan) II (Vt>osalo 
1976) 5- Tiger killed in 1099 near the Lob Nor basin, Xinjiang, China (Ognev 1935). Tigers disappeared from the Tarim River basin in 
Xinjiang by the 1920s, 6, Tigers disappeared from the Manas River basin in the Tian Shan mountains, west of Ururngi, in the 1960s, 

7. Last record of the tiger on the III River, their last stronghold in the region of Lake Balkhash, dates to 1940. The )as1 record from lhe 
lower reaches of the Amu-Darya river near lhe Aral Sea was an unconfirmed observation near Nukus in 196S (8), while tigers disappeared 
from the river's lower reaches and the Pyzandh Valley (9), once a stronghold, in the Turkmen-Uzbek-Afghan border region by the early 
1970s (Heptner and Sludskii 1972), In the ntid-ISOOs, tigers were killed 180 km northeast of Atbasar, Kazakhstan (10) and near BarnauU 
Russia (11) (Ognev 1935, Maz^k 1981: see below for a note on these records). Java and Bali tigers (extinct): 12. Most of the eight Bali 
tiger specimens entered the world's museums in 1he 19305; tigers probably disappeared from the island by the end of World War II. 

Tigers were eliminated from most of Java by the l 940b, and were restricted to Meru Betiri II by 1970, Tigers were last observed in Meru 
Betiri in 1976 (Seidensticker 1 986). South China tiger: 13. Tiger killed in Hong Kong in 1942 (Jackson 1991a); 14* Two young tigers 
killed near Hangzhou, Zhejiang province, China in 1933 (Allen 1938), Amur tiger: 15. Tiger captured near Jlexlu. Shanxi province, China 
(Allen 1938): 16, The tiger probably disappeared from South Korea during the time of the Korean War (Won 1981); 17* Tiger killed near 
Nerchinskiy Zavod, Hussia, in 1884 (Ognev 1935); 18. Tiger observed near Lake Baikal in 1875 (Guggisberg 1975, Mazak 1981); 19. In 
lhe late 1800s. tigers sometimes crossed the frozen Tatar Strait to Sakhalin Island in the winter (Guggisberg 1975); 20. Northernmost 
record (about 60^ 40’ N lat.): tiger killed in 1905 on the Aldan River, 80 km north of Ust' Maya, Russia: fresh tiger tracks were seen in the 
same area 5 days later [Ognev 1935, Maz^k 1981). These outlying records in the north of the tiger’s range in the former Soviet Union are 
located up to 1,000 km (20} outside the tiger's permanentty inhabited range, when tigers followed herds of migratory prey species (rein¬ 
deer, wild pig). The Kazakhs recognized Ihis phenomenon in their region by naming the tiger the “road” or ‘travelling leopard” [Heptner 
and Sludskii 1972). Bengal tiger: 21, Last known tiger in Pakistan shot in 1906 near Panjnad. Bahawalpur state (Roberts 1977), 
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Figure 2. Present distribution of the tiger. See text under Occurrence in Protected Areas. 


The Ainoy, or South China tiger. {FJ. amoyensis), esti¬ 
mated by Lu and Sheng (1986) to nminber 4,000 in the 
early 1950s. was virtually extirpated when officially 
hunted as a pesf. They state that about 3,000 tigers were 
killed in 30 years. Official governmenl statistics showed 
that annual average numbers of skins taken dropped from 
78,6 in the early 1950s. to 30,4 in the early 1960s. to 
iji the early 1970s, and to one by 1979. when the govern¬ 
ment finally banned hunting (Lu and Sheng 1986). Recent 
surveys found evidence of tiger presence and reproduc¬ 
tion in s^iulhern and noithcni Hunan, norther n Guangdong, 
and western Fujian, figer presence was also noted in east¬ 
ern Hunan, and was reported recently from central Jiangxi 
(Kt>ehler 1991. Gui and Meng 1993), The main areas of 
tiger distribution are montane sub-tropical evergreen forest 
along provincial borders (Fig. 3). The habitat is highly 
fragmented, with most blocks les,s than 500 km-. The total 
population size is probably only some 30-80 animals 
(Jackson 1993a). The captive population is also too small, 
numbering only around 50 rclalivoly inbred animals, all 


housed within Chinese zoos (Tilson etal. 1992), 

The Amur tiger {I\L altaka) is viriuaJly confined to the 
Russian Far East, although a few may survive along 
China's northeast border area, and possibly also in North 
Korea (Jackson 1993u: Figs, 2 and 4), The Russian tigers 
(most located in Primorye territory, with a smaller popu¬ 
lation in Khabanwsk) have come under increased poach¬ 
ing pressure in recent years as political and economic 
change has swept over the region (Anon. I993a,g-h: 
Pikunov 1994). Tigers in Russia in 1994 numbered only 
150-200 (A, Amirkhanov, Deputy Minister for the 
Environment, in Anon, 1994c), A comprehensive census 
in the mid-1980s estimated a minimum of 250 and a max¬ 
imum of 430 tigers (Pikunov 1988. Bragin and Gaponov 
1990), The Russian tiger population had fallen as low as 
20-30 animals in the 1930s. but recovered under protection 
from hunting extended in 1947 (MatjuschkJn tnai 1980), 
There was intense debate in the late 1980s over Russian 
proposals to reduce the number of tigers through sport 
hunting, with proponents pointing to the increase in tiger 
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attacks cii livestock and arguing that there were more 
tigers ill an the prey base could support (Jackson 19S7, 
Pikiinov 1981^^ Hragin and Gaponov 1989, Shchadinov 
1989). The wave of poaching has ended discussion ot this 
issue, and the Russian goveinment and NGOs ate cooper¬ 
ating to improve anti-poaching protection (Anon. 1993h. 
Pikunov 1994), 

The Sumatran tiger (P.l sunuttrue) has also sufTered 
from poaching, as well as loss of habitat to human settle¬ 
ment. A Population and Habitat Viability Analysis 
(PHVA) workshop held in Sumatra estimated the island's 
tiger population at about 4f)0 with relatively good 
prospects in five major reserves, and up to 200 scattered 
in other areas of the island (Tilson 1992a), 

Tigers require adequate prey, cover, and water, Their 
ranges vary in accordance with prey densities. While 
females need ranges suitable lor raising cubs, mules seek 
access to female,s and have larger ranges. Thus, in ureas 
rich in prey throughout the year, such us Nepal’s Chilwan 
NP and India's Kanha NP, female ranges of 10-39 km- and 
male ranges or?0-l03 km^ have been recorded (Simquist 
1981), while in the Russian Far Bast, where prey is 
unevenly distributed and moves seasonully, ranges are as 
large us lOf.MOO km- for females and 800-F0(K) kin- for 
males (Matjuschkin ei a/. 1980), Bragin (1986) estimated 
adult tiger density at 1,3-8.6 (including young) per 1,0(XJ 
km^ in the Sikhote-Alin mountains ol‘ea.stern Russia, 
while Karanth’s (1991) review shows that high quality 
tropical habitats can support 7-12 tigers (including young) 


per 100 kmA 

The table above shows the range of various density esti¬ 
mates, and indicates the considerable ecological flexibil¬ 
ity of the tiger 

Protection Status 

CITES Appendix 1. The Amur tiger subspecies was 
upgraded from Appendix II to Appendix 1 in 1987. 
National legislation: protected over most of its range. 
Hunting prohibited: Bangladesh, Bhutan, Cambodia, 
China, India, Indonesia. Laos. Malaysia, Myanmar Nepal, 
Russia^ Thailand, and Vietnam. No information: North 
Korea (Fuller A 199Mackson 1993y), 

Occurrence in Protected Areas 

The tiger, like other big cals, probably has little future out¬ 
side protected areas because of actual and perceived 
threats to livestock and human life. Its current range 
extends through one of the most densely inhabited regions 
of the world, where human populations arc rising at an 
average of 1.87 percent per annum ( WRl/UNEP/UNnP 
1992). Tn India, the human population had incrensed by 
over 3(X) million (nearly 50%) and livestock by over l()t) 
million during the 20 years since Project Tiger began 
(Govt, of India 1993). 

Ba?igiadcsh: Tigers are found Through<uii the Siindarbans 
mangrove forests, ineluding the small reserves (total area 
320 km-) of Sundarbans South & West IV, and may 


Table 2 

Densities Reported for Tigers in Different Habitats 

(Adapted from Karanth 1991 and Rablnowitz 1993) 


Location 


Habitat Type 


Ungulate Prey^ Tiger Density^ 


Nagarhole II, India 
Ranthambore tl, India 
Chitwan IP*, Nepal 
Kanha 11, India 
Bengkulu, Sumatra 
Gunung Leuser IP, Sumatra 
Huai Kba Khaeng IV, Thailand 
Lazovskiy I, Russia^ 

Sikhote Alin P, Russia^ 


Broad-leaved humid forest 

Tftopical dry forest 

Moist monsoon and riparian forest 

Moist monsoon forest/meadows 

Lowland rain forest 

Montane and lowland humid forest 

Mixed seasonal forest 

Mixed deciduous-coniferous woods 

Mixed deciduous-confferous woods 


Very high 

11.65 

Medium-high 

10.00 

High 

8,78 

High 

6.92 

Medium-high 

3.73 

Medium-iow 

1.1-2.23 

Low 

1.03 

Low 

0.6-0.86 

Very low 

0.13-.45 


1 Indexed aotx^rding to Rabinowitz (1993), with prey biomass in Nagarhole 
(7,658 kg/km2; Karanth 1991) at the high end of the scale, 

2.3 Tiger densities expressed in number of tigers per 100 km^. including young and transients. 

Those estimates marked ® include adults only. 

^ Data from Matjuschkin el ai (1980) and Bragin (1986). 
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number about 300 (Aiiisuzzaman Khan in !irr.) or 460 
(Faroon Sobhan, Bangladesh Ambassador at Global Tiger 
Forum, New Delhi, 1994). They may still occur in Tcknal 
VIII, located in the emeine southeastern dpoi'ihe country 
bordering Myanmar (MacKinnon and MacKinnon 1986). 

BhiiTan: Bhutairs nine lowland protected areas along the 
southern border with India are all believed to contain tigers 
(Jackson 1993a, Anon. 1994c). Royal Manas II, which 
adjoins India's Manas is the largest and most signil- 
icant (shown in Fig. 2), Tigers (.x:cur at lower elevations in 
Jignie Dorji TV, an enormous reserve comprising the entire 
northern third of the counijy (Dorji and Santiapillai 1989). 
The Bhutanese govenimeiU annouLtced a ce[isus result of 
237 at the 1994 Global Tiger Forum, noting that some 
tigers are sliared with India (Dasho Penjore Dorji, pers 
comm.). Non-ol'Ucial estimates in 1993 (Jackson 1993a) 
put the population at 20-50, 

Cttmhodui: Tigers have been recorded in the proposed 
Tomphat reserve (shown in Fig, 2; MacKinnon and 


MacKinnon 1986: 237-244), but there have otherwise been 
no surveys to map tiger distribution in Cambodia (Chim 
Somcaii, Wildlife Protection Office, in Anon, i994c), 

China: In China, a 1990 survey found South China tiger 
signs in I I reserves (K(K'hler 1991): a total of 19 fall 
within its present range (Gui and Meng ]S)93), Total pro¬ 
tected area coverage is about 2,500 km^. Gui and Meng 
(1993) identify 12 additional sites, with a total area of 
6,000 km^, which they recommend for proleclioii (Fig, 
3). Sightings of Amur tigei^s in Changbai Mts, IV"*" (1,905 
km-) in northeastern China were reported in Chinese 
newspapers in 1990 (Anon, 1991f; shown in Fig. 2). 

fmlia: India has 21 reserves speeificalty managed for tigers 
which cover over 30,000 km^ and contain about 1,300 
tigers, a)x:iut one-thiid of the country total of 3.7,50 {Ghosh 
1994), Over half this area consists of buffer zones, with 
human settleiiicni, agriculture, and livestock grazing. 
Tigers ore also found in about 80 other pi otected areas, in 
mo.st of which people and livestock arc prc.sent. The 



Figure 3, Current distribution ol the South China tiger, with protected areas and 
proposed network (Gui and Meng 1993). 1. Houhe Nature Reserve (20 km^); 2. Mt. Huping IV 
(440 km^); 3. Wulmgyun Ml. Nature Reserve (108 km^); 4. Badaguang Mt. iV (180 km^); 5. Dawei 
Ml. IV (50 km^}: 6. Jinggsng Mts. IV (53 km^); 7, Taoyundong IV (60 km^}; 8. Bamian I\4t. IV (42 km^); 
9. Chebaling IV (75 km^): 10. Mang Mt. IV (64 km^); 11. Babao Mt. IV (32 km^); 12, Chenzia IV 
(78 km^); 13. Daytinyunko IV (103 km^); 14. Q/anjIadong IV (52 km^); 15. Wuyi Mt IV (53 km^): 

16. Wuyi Mts. IV [565 kiri^); 17. Meihua Mt. IV (221 km^); 18 Mangdan Mt. Nature Reserve (42 km^); 
19. Shennongjia (Shewengia) IV (705 km^); 20. Mt. Fanjing IV (419 km^); 21 Xiaolingzh IV (21 km^). 
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Wildlife Inslilute uf India has ideiitincd 12 large blocks 
oricmaining forest with the potential to conserve tiger 
populations with long-term viability (Johnsingh aL 
1991; Fig, 5 They contain both stale forests, managed for 
timber production, and 47 wildlife reserves, including 
those specifically managed for tiger However, one major 
reserve, the Melghat 1'iger Reserve, one of the first such 
reserves specially declared under Project Tiger is slated to 
be reduced by I/3 to just 1,046 km- in order to accommo¬ 
date the large number of people living within the reserve 
(A/.i/ 1994), Tigers may disappear in a few decades from 
56 other reserves because of low numbers and himuiri pres¬ 
sures (Johiisingh et at. I991). This could mean the loss of 
perhaps up to half the 3,0C)0-4,(KJ0 tigers currently thought 
to survive in India. 

huhfm^sia {Sumatra}: The major reserves for tigers on 
Sumatra ai^c Gunung Leuscr IP^ (9,000 km^) in the north¬ 
west of the island (Fig. 2), Kerinci Seblal/tSariiian Selatan 
ll complex (along the southeast coast (Fig. 2), Way 
Kambas II (shown in Fig, 2), and Bcrbak IV on the north¬ 
ern coast, Tilson (1992aJ notes that habitat within Keilnei 
Scblat is significantly fragmented, and tiger population.s 
are probably also fragmented, 

Korea, Narih: Tigers may possibly survive in North 
Korea, and Mt. Paekdu IV'^ a border area reserve which 
adjoins China's Changbai Mis. is a likely place. 

Sailer (1993) surveyed villages within and near 18 
ureas which have been proposed as the basis of a national 
protected area system. Tigers were reported present near 
the majority of villages in all ;u eas. 

l^aUiysia: Tigers have been reported from most protected 
areas in peninsuliLr Malaysia (Khan 19fi7). The largest 
Taman Negara 11 (4,344 km-), is shown in Fig, 2, 

Myaumar: Myanmar's proteeled ureas have not been sur¬ 
veyed for tiger presence .since Sultei’ (1983) reported them 
its most abundant in Alaungdaw Kathapa II (shown in Fig, 
2). Salter (1983) and WCMC (iinpubl. data) also mention 
tiger presence in other areas, including Sliwc-U-Daung, 
Shwesettaw and Tamaiithi Wildlife Sanctuaries; Pidaung 
Came Sanctuary; Kyaukpandaung, Naima Taung and 
Pegu Ynmas proposed National Parks; Pakehan proposed 
Nature Reserve on the Tenerassim peninsula (shown in 
Fig. 2) and Dipayon and Meinmahki Kyim proposed 
Wildlife Sanctuaries. 

Nepal: In Nepal, tigers are found almosl exclusively in 
Royal ChiLwan IP’’^ (shown in Fig. 2), RoyoJ Bardia Jl, and 
Royal Sukhla Phania and Parsa IV, 


Figure 4. Distribution of the Amur tiger in the Ruslan Far 
East (D. PIkunov Irt HtU). 1 . limirts of regular records; 2. limits of 
natural habitat: 3. zones ot high density; 4 scattered records, 

Riissui: Tigers occur, from north to south in Fig. 2, in the 
Sikhote Alin* (3,471 km-), Lai'ovskiy (K165 km-) and 
Kedrovaya Pad (179 kin-) 1. Unlike most other parts of 
Its range, the Amur tiger in Russia livc.s mainly outside 
piotecicd areas (Bragin and Gaponov 1989), A survey of 
Lazovskiy Reserve in early 1993 estimated the popula¬ 
tion at 22 tigers (14 adults and eight sub-adults), with per¬ 
haps If) (eighi adults and two sub-adults) living cm the 
periphery (G. Sal kina, pers. comm. 1993; Anon. I993g), 
Bragin (1986) estimated the population of the larger 
Sikhoic Alin Reserve, of which up to J/3 is not suitable io 
terms of vegetation or prey base for tigers, at 25 adults. 
Few confine their niovcmcnrs solely to the reseivc (Bragin 
and Gaponov 1989), Korkishko and Pikuiiov (1994) esti¬ 
mated that there were nine tigers (four males |three adult, 
one sub-adult]; five females [four adult, one sub-aduh]) 
in the Kedrovaya Pad in 1991; it is unlikely that they w'oic 
all permanent residents. Thus, only about 20% of Russia's 
tiger population is found in protected areas. Outside these 
areas, commercial logging luid Jiunilng of ungulaie.s are on 
the increase. 
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Figure 5. Proposed blocks of protected areas for tigers in 
India (Johneingh etal 1991). Twelve habitat blocks (including 
47 protected areas as well as state forest land} are identified 
which have the potential to conserve large viable tiger popula¬ 
tions, The name of one key protected area is given tor each unit* 


Thaiktnd: In Thailand. Rabtnowitz (IW3) conllrmed the 
presence of tigers in 22 pmfeeled areas, out of visited* 
Sixteen reserves were less than 500 km- in area* He listed 
eighi forest complexes or sites >2.000 km- containing 
Thailand’s largest tiger populations: Huai Kha Khaeng- 
Tliung Yai IV complex (>12,000 kin-: shown in Fig. 2); 
Nam Nao 11 complex <>43)00 km-); Kaeng Krachaii IV 
complex (>3.000 km^); Thap Lan II complex (>3,000 
km-); Huai Nam Dang (proposed 11J complex (>3,000 
km->; Khlong Saeng IV complex (>2,(K)0 km-); Mac Tuen 
JV complex [>2,000 km-) and Khao Yai IJ {>2.(KK) km-). 

Vietnatn: Evidence for tiger presence has been found 
recently in 14 reserves: Bach Ma Hai Vin and Nani Bai 
Cat Tien 11; Anh Son, Bu Cia Map, Kon Cha Rang. Mom 
Ray. Muong Nhe (Cha). Xuan Nha and Yok Don IV; and 
Muong Phang. Muong fe. Pong Qtiang. Pia Oac and Pu 
Nhi Reserves (Nguyen Xuan Dang and Pham Trong Anh 
1992). Muong Nhe, the largest reserve (1,820 km-), is 
shown on Fig. 2* The others are less than 600 km^ in area. 

Principal Threats 

Commercial poaching, a declining prey base due to over- 
hunting, and loss of habitat are the principal threats to the 


tiger. Maintenance of present habitat is criiciui to the 
tiger’s future, along with protection from illegal killing* 
Seidensiicker (1986) attributed the extirpation of tigers on 
Bali and Java to extensive habitat fragmentation and Lhc 
insulari/ation of small habitat blocks and reserves (<500 
km-), widespread loss of crhical ungulate prey through 
disease, and overhanting by hum<ins. 

Tigers are shot or poisoned for livestetek predation and 
for financial gain. Large numbers of tigers were killed in 
the 2()th centui-y in Russia and China where they were offi¬ 
cially considered pests, and bounties were paid for their 
destruction. In terms of commerce, tigers have tradition¬ 
ally been hunted primarily for their skins: Hcpiner and 
b’ludskii (1972) point to the rising price of tiger skins as 
being an impoitant factor leading to their decline in central 
Asia and the Russian Far East in the late 180f)s to early 
190().s. In addition, tiger bone and other body parts arc 
used in traditional Chinese and Korean medicines. In the 
early 190(>s, Russi;ins sold fiozen tiger carcasses whole to 
Chinese inarketcers and pharmaci.sts (Heptner and Sludskii 
1972). Today, the changed political and economic condi¬ 
tions in the former Soviet Union, and what appears to be 
a combination of increased demand annong Asian con¬ 
sumers coupled with a decreased supply of wild tigers, 
have made pouching for bone the pre-eminent threat to 
the Amur tiger. Heavy poaching, again primarily tor bone, 
is also taking place in India, and probably elsewhere 
Ihmughout the tiger's range. The tiger bone trade is dis¬ 
cussed in detail in Part 11, Chapter 4: livestock depreda¬ 
tion is covered in Part IL Chapter 2* 

Hunting of tigers for sport hiLs also played a role in tlieii 
historical decline. Tiger hunting was prevalent throughout 
the range from early times. Tt became very fashionable 
when firearms were iniroduced to the Indian sub-conti¬ 
nent, where it was pursued enthu.siastically by British offi¬ 
cials and Indian upper classes* For example, when King 
George V hunted with the Maharajah of Nepal in 1911, the 
party shot 39 tigers in 11 day.s. The bag record is claimed 
by the Maharajah of Surgnja, who in 1964 wrote to George 
Schaller that he had shot 1,150 tigers '"only" over his life¬ 
time (Schaller 1967)* Russian soldiers moving east in the 
19th century hunted tigers as pail of their military training 
to increase their courage in battle (Heptner and Sludskii 
1972), While historical records from India suggest that 
Tiger populations withstowl heavy 4ifftakes for long period.s 
of time (M.K. Ranjiisinh, peis. comm,), tiger populations 
became more vulnerable as habitat decreased, particularly 
after World War IT* Sport hunters from Europe and the 
Americas Hew into India and Nepal to obtain trophies with 
little official control. Official records in India show that 
480 tigers were shot by sport hunters in the years 1966- 
1969. It ts likely that many more were shot or poisoned. 
Hundreds of skins were exported annually before a ban in 
1968 (Anon* 19941). 
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On the other hand, suteisicncc hunting of ungulate prey 
by hx^iil people is no\v a powerlhi I’oreo driving the tiger’s 
decline over large parrs of its range. Rahlnowirz { 10^9) 
noted an unexpected low abundance of tigers combined 
with a reduced number of banlcng, gauj\ and sambar in 
Huai Kha Kliaeng Wildife Sanctuary in Thailand. U. 
Karanth (pers. comm,) suggests that in tropical AsiuJt is 
unlikely that tigers can reproduce successfully at prey den¬ 
sities below 2-5 ungulates per km-. 

Further north, tigers expand their home ranges to 
account for the seasojial movenients of a lower density 
ungulate prey base. Ttie highest density tiger population in 
Russia, in the La/ovskiy Reserve, occurred amidst a rela¬ 
tively high prey density of 2.25 ungulates per km- (Bragin 
1986), However Amur tigers are naturally vulnerable to 
sharp declines in ungulate populations during severe win¬ 
ters, and starvation at this Lime is a common phenomenon, 
Hepter and Sludskii (1972) relate reports of emaciated 
adult tigers in winter weighing as hrtle as 70 kg: the stom¬ 
ach of one contained nothing but lichens. They report that, 
in the Primorye region, winters with abundant snow occur 
on average once every four years. Such harsh seasonal 
condilioiis increase the precarious situation of the Amur 
tiger. Since the collapse of the U.S,S.R,, potichingof both 
tigers and their prey has led to a rapid decline in the popu¬ 
lation lYom 250-430 in the mid-1980s (Pikunov 1988, 
Bragin and Gaponov 1990) to 150-200 (A. Amirkhanov, 
Deputy Minister, in Anon. 1994c) 

Severe habitat loss has occurred in this century with 
the growth and spread of human populations, settleinent, 
and activities, No\ only have large blocks of tiger habitat 
been converted to human use, but wilderness has been frag¬ 
mented, creating many isolated tiger populations, some so 
small that genetic deterioration is to be fcaicd (Smith and 
McDougol 1991). As Seidensticker (1987) declared in his 
review of the extinctions of the Bali and Javan tigers, it is 
dangerous to rely on smalk isolated reserves. Large tracts 
of contiguous habitat are essential to assure the long-term 
survival of wild tigers. The problems of con.serviiig tigers 
are discussed in Pari 11, Chapters 1 and 3, 

Action Planning 

Projects 12 and 44-56. 


Bornean bay cat, Catopuma 
badia (Gray, 1874) 

Other Names 

Chat bai (French); Borneo-kat/e (German); gato rojo dc 
Borneo (Spanish): kudng merah (Indonesia, Malaysia); 
kucing Kalimantan (rndoncsia). 


Description and Behavior (Plate 9} 

The Bornean bay cat is the mystery cal of the family. Us 
description rests on just a few skins and skulls, most col¬ 
lected ill the late 1880s, scattered in several museums 
around the world (Siinquist at. 1994a), Tissue and 
t)liK)d siiiijples lor genetic analysis were acquired only in 
late 1992, when a female captured by trappers on the 
Sarawak-Indonesian border was brought to the Sarawak 
museum on the pinnt of death. TTie cat weighed 1.95 kg, 
but was estimated to have weighed between 3-4 kg when 
healthy (SunqiiisL fr o/, 1994b), No observations of the 
bay cat’s behavior or ecology have been made since Hose 

(1893)* 

The Bornean bay cat has two color phases: chestnut- 
red, the more common, and grey (Pocock 1932, Siinqiiist 
et aL 1994b), The coal of the 1992 female was speckled 
with black markings (Sunquisr c; ttL 1994a). Her tail was 
long: at 391 mm, 73% of head-body length (533 mm). On 
all specimens, the backs of the rounded ears are durkcr-col- 
ured, and a whitish stripe runs down the ventral surface of 
the terminal half of the tail The bay cat resembles the 
Asiatic golden cat not only in these chm acters, but also in 
skull dimensions, and may well be an island fonn (Weigel 
196L Henimer l97Sa, Groves 1982). The Asiatic golden 
cat occurs widely throughout southeast Asia, including 
Sumatra but not Borneo, Borneo has been separated from 
Sumatra and other islands on the Sunda Shelf for 10,000- 
15d)fK) years (Sunquist^^; al 1994a). Genetic analysis 
indicates a close relationship to the Asiatic golden cal 
(Collier and O'Brien 1985), 

Biology 

No infonnatitm. 

Habitat and Distribution 

Found only on the island of Borneo. Collection and sight¬ 
ing records with fairly precise locations, shown in Fig. 6, 
are all from the highlands, and most are near rivers, 
although the latter may reflect a collecting bias (Payne a 
ciL 1985; C, Groves, P. Pfeffer, J. Payne in I in. 1993: 
Sunquist et a!. 1994b). The record from Ml. Kinabalu is an 
unconiirmed sighting at 1,8(X} m (Payne ai, 1985). in 
northeastern Kalimantan in rhe late 1950s, P. Pfeffei 
UtL 1992) twice saw the fur of the bay cat in Dyak cere¬ 
monial caps. S, Yasuma {tn iin. 1987, 1988, 1993) has 
looked in vain for evidence of the bay eat in the Biikit 
Suharto Protection Forest, located 60 km south of 
Samarinda in the eastern coastal lowlands of Kalimantan. 
According to Hose (1893), dense primary forest is pre- 
IcTTcd, but recently several biologists have sighted a bay 
cat at night in logged diptcnx;an> forest along the access 
load to the Danum Valley Field Studies Centre in eastern 
Sabah (J, Gasis, P. Hurrell, S. Yorath, pers. comm, to J. 
Payne 1993), 
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Figure 6. Possible distribution of the Bornean bay 
cat (C. badia). 


Population Status 

Global: Category 2. Regional: Caiegory I, lUCN: 
Insiifficicnlly Ktiown, The bay cal has Itmg been consid¬ 
ered rare (Hose 189?). A lauiial survey ol’ Sabah (Davies 
and Payne 1982) found no evidence of the bay cat* 
Rabinowitz e! a!. (1987) interviewed villagers in Sabah 
and Saiawak about local occurrence of clouded leopards, 
using pictures in a field guide (Paynefred. 1985). While 
many informants had seen clouded leopards, leopard cats, 
flat-headed cats, and marbled cats, none pointed to the pic¬ 
ture of the Bornean hay cat (J, Payne hi //;/* 1993), The 
trappers who captured the bay cut in 1992 were apparently 
aware of its rarity and value to an aiiinial dealer (Sunquisl 
etui 1994b)* 

Protection Status 

CITBS Appendix 11. National legislation: fully protected 
over most of its range* Hunting and trade prohibited; 
Indonesia, Malaysia (Sabah and Sarawak). No legal pro¬ 
tection outside reserves: Bninei (Nichols et at. 1991) 

Principal Threats 

Unknown, probably detbresiation (Collins rri nl. 1991). 
On a positive note, P* Pfeffer (br Iitr. 1992) notes that the 
same area of cuslem Kuliinuntan where the fur cups were 


seen in 1955-1957 was visited again in 1986 and 1989* 
The forest was still undisturbed and less populated, as most 
villagers had migrated toward the coastal lowlands. 

Action Planning 

Project 57, 

Clouded leopard, Neofelis 
nebulosa (Griffith ,1821) 

Other Names 

Patithere iongibande, panthere nebuletisc (French); 
Nebelpardcr (German); panteni longibanda* pantera neb¬ 
ulosa (Spanish); laiiichita, gecho bagh (Bengali: 
Bangladesh, India); yuribao (Chinese); eiigkuli (Iban; 
Malaysia); inachan dahun (Indonesia, Malaysia); shagraw 
kai (Kacbiii: Myanmar); lamchitia (Khas: Nepal); sua one 
(Liios); thit kyaung, thit-tet kya [tree-lop leopard], in kya 
(Myanmar); rikulau (Rukui, Paiwun: Taiwan); hso awn 
(Shan); scua laay mck (Thailand). 

Description and Behavior (Plate B) 

The donded leopard is named after its distinctive mark¬ 
ings—ellipses panially edged in black, with the insides u 
darkej color than the background color of the pelt, and 
sometimes dotted with small black spots* Pelt color varies 
from ochraceous to lawny to silvery gjey (Pocock !939a), 
Black and pale, whiii.sh individuals have been reported 
from Borneo (Medway 1965, Payne e! a!. 1985, 
Rabinowitz e't ai 1987, S, Yiisurna in ///A 1993)* The 
limbs and underbelly are marked with large black ovals, 
and the buck of its neck is conspicuously marked with LW'o 
thick black bars. The tail is thick and plush, encircled with 
black rings, and very long, typically equivalent to head- 
bcxly length (up to 80-90 cm: Pocock 1939a, Legakul and 
McNeely 1977, Mchla and Dhewaju I990). Swinhoc 
(1862) described the Formosan clouded leopard as a dis¬ 
tinct subspecies (F./j. him h\t(nts) on the basis of a shorrci^ 
tail length (55-60 cm), but PtKOck (1939a) found that Uii! 
length is not a consistent criterion. The legs of the clouded 
leopard are short, but its canines are relatively the longest 
of any felid (3.8-4.5 cn>: Guggisberg 1975), and have a 
very sharp posterior edge, Werdelin ( 1 983a) analyzed 
morphological characters in the skulls of cats, and con¬ 
cluded that the clouded leopard has attained paniherinc 
cranial proportions (especially large teeth) without reach¬ 
ing pantherine cranial size. Clouded leopards are inter¬ 
mediate in size betw'een large and small cats: wild adults 
have weighed between I I-20 kg (Pocock 1939a, Banks 
1949, Prater 1971), 

The clouded leopard has arboreal talents rivalling 
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those of the murguy of South Arneriea. In captivity, it 

been seen to run down tree trunks headfirst, cJimb 

iiboijl on bo] i/nriliil hrEJiiclics with its back to the ground, 
and hang upside down from branches by its hind feet 
(Hcinmcr 1968). It probably does some foraging in trees, 
but mainly uses them for resting (Rabinowiiz et aL 1987, 
Davies 1990, W. Broekelniun199^). Most photos 
taken by camera traps in Sumatra’s Gimung Lcuser 
National Park, where tigers occur, were at nighi (Griffitlis 
1993). 'riiere is speeulaLion lliaL iheclouded leopard may 
be less nocturnal in Borneo, where other large camivorcs 
are absent (Selous and Banks 1935, Davis 1962, 
Rabinowitz er 1987). Clouded leopards swim well, 
and have been found on small islands off Sabah (Davies 
and Payne 1982) and Vietnam (Le 1973, C, Sunliapillai hi 
iUL 199 If 

PcKOck (I939u) surmises from the clouded leopard’s 
long canines and stocky build that it is adapted to take rel¬ 
atively large ungulate prey. Prey has been reported to con¬ 
sist of birds, primates, and small mammals, as well us 
larger prey, such as porcupiiies, deer, and wild bouj (Banks 
1949, Le 1973, Prater 1971, Rabinowiu cf tv/. 19S7, S. 
Vasuma Ifj /;//. 1993). but the few data collected by scien- 
Lisls have been mainly of primates. In Sabah, a clouded 
leopard was observed feeding on a proboscis monkey in 
the brunches of a small tree in riverine forest (J. Payne m 
lin. 1992), and one shot in coastal mangrove in norlhorn 
Borneo in 1950 had also just killed a large male probt^sci.s 
monkey (Davis 1962). Griffiths (1993) found mainly 
remains of primates, but also muntjac and argus pheasant, 
in a small sample of scats aitribuled to clouded leopards 
from Gunung Leuser NP, Clouded leopards have been 
obscr\^ed hunting primates (pig-tailed macaques and gib¬ 
bons) in Thailand's Khao Yai National Park (Davies (990, 
W. Brocketman m/ff/. 1993). 

Biology 

Estf us: (C) average 6 days, 

£j/mv cycle: (C) average 30 days (n-72). 

Gc.skilion: (C) 93 ± 6 days (Yamada and Durrunl 1989), 

Litter \izc: (C) 1-5, most often 3 (n=7 of 9 litters: P. 
Andrews in fin. 1993), 

A^c ar first reprodiH tirm: (C) both males and females 
average 26 months. 

Age at fast reprocLmion: (C) 12 (Yamada and Durrant 
1989) - 15 years (P, Andrews /// litL 1993); most litters 
bom to males and females between 2-4 years (Yamada and 
Dunram 1989). 

Longevity: (C) average I L up to 17 years (Prutor et o/. 
1988), 


Habitat and Distribution 

The clouded leopard is usually characterized as being most 

closely asswialcd with primury evergrt^en tiiipieul rain for¬ 
est (c.g.. Banks J 949. Prater 1971), but it also makes use of 
other types of habitat. Sightings have also been made in 
sccojidiijy and logged forest (Davies and Puync 1982, 
Rabinowitz et af. 19R7, Santiapillai and Ashby 1988, 
Johns 1989, M. Khan in fin. 1991), as well as grassland 
and scrub (Santiapillai and Ashby 1988, Dinersldn and 
Mehta 1989). In Burma and fbailand, its [jresence has 
been reported from relatively open, dry tropical forest (C, 
Wemmor in Dinerslein and Mehta 1989. Rabinowitz and 
Walker 1991). The clouded leopard has been recorded 
from mangrove swamps in Borneo (Davis 1962, Davies 
and Payne 1982). fhe clouded leopard has a wide distri¬ 
bution in China, south oi the Yangtze (3’un 1984, China 
Cat Specialist Group meeting 1992), apparently occurring 
in a variety of forest types, but there is no iiifuniiaLion on 
habitat preference or ecology across this large portion of its 
geographic range (Fig. 7). li has been recorded in the 
Himalayan footliilLs up to L450 m (Brswas ei ai 1985), 
and possibly as high as 3,(J00 in (Jerdon 1874). 

Clouded leopards luc remarkably secretive ereatua^s foi^ 
their size. Four animals turned up in different areas of 
Nepal in 1989 after more than a century’s hiatus in offi¬ 
cial observation, having Iasi been recorded in the countiy/ 
in 1863 (Dinerslein and Mehta 1989). The records exleiid 
the western limit of the range to central Nepal. 

Population Status 

Global: Category 3(A), Regional: Category 2(A). lUCN: 
Vulnerable. TLs clusivcncss, arboreality, and forest habitat 
jiiake the clouded leopard a difficult subject for study (A, 
Rabinowitz, peos, comm,), and there has been no in-depth 
investigation beyond interviews with local residents or 
IbresOy workers. In 1 uiwati, ihei c have been only a hand¬ 
ful of sighting reports from hunters since the 196t)s: none 
of ihcm have been sLibslunliatcd (Rabinowitz 1988, 
Nowell 1991, K,-Y. Luc, pers. comm.). Little lore.sLed 
habitat rcniains in Bangladesh and parts of norlhea.siern 
India, and numbers arc probably low outside protected 
areas (Khun 1986, Johnsingh et aL 1991, Choudhury 
1993), Although it hus a wide range in southern China, 
suitable forest habitat is generally fragmented in small 
patches <J, MacKinnon, pers, conun,), 

The status of the clouded leopard is probably healthi¬ 
est on the island of Romeo (Rabinowitz ct nl. 1987), pos¬ 
sibly because of the absence of tigers and leopards. As 
pan of a faunal survey of Sabah, Davies and Payne (1982) 
provided the first (and thus far only) rough esumate of den¬ 
sity; they a.ssumcd that 12 one-square kilometer study 
areas were surveyed adequately so that presence or 
absence of clouded leopard would be detected and, on the 
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basiii of three records, came up with a density of one indi¬ 
vidual/4 kni^. 

Protection Status 

CITES Appendix 1. National legislation: protected over 
most of Its range. Hunting prohibited: Bangladesh, 
Brunei, China. India, Indonesia, Malaysia, Myanmar, 


Nepal, 'I'aiwan, Thailand, Vietnam. Hunting regulated: 
I .nos. No legal protection outside proijccted areas: Bhutan. 
No information: Cambodia (Nichols er ctL 1991: U. Ohn, 
R, Salter, C. Santiapillai in lilL). 

Principal Threats 

Deforestation is the foremost threat, although the serious- 
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Figure 7. Distribution of the clouded leopard (N. netuiosa). 1. Langteng II (Nepal): 2. Buxa IV 
(India): 3* Manas IV** (India) + Royal Manas II (Bhutan) complex; 4. Namdapha ll; 5. Mouling II (India); 
6. Rajkandi Forest Reserve; 7. Pablakhali IV (Bangladesh): 8. Tamathi Wildlife Sanctuary (Myanmar); 

9. Nangun River IV; 10. Mt. Fanjing IX'’; 11. Wuyi Mts, (V* (China); 12. Yushan II; 13. Tawu Mts, IV 
(Taiwan): 14. Cat Ba ll; 15. Ba Be II; 16. Cue Phuong II; 17. Kon Kai Kinh IV complex; 18. Yok Don IV; 
19. Nam Bai Cat Tien II (Vietnam); 20 Lomphat Reserve (proposed: Cambodia); 21. Xe Bang Nouane 
(proposed); 22. Muang Son (proposed) (Laos): 23. Nam Nao II complex + Phu Luang IV; 24. Huai 
Kha Khaeng IV complex; 25. Khao Yai II complex; 26, Kaeng Krachan IV; 27. Khlong Saeng IV com¬ 
plex (Thailand); 28. Krau IV; 29 Crocker Range II (Malaysia); 30. Sungai Kayan Sungai Menteran I; 

31. Kutai II; 32. Pleihari Marlapura IV; 33. Tanjung Puling ir complex: 34. Gunung Palung I; 35. 
Gunung Penrisen/Gunung Niut Game Reserve; 36. Gunung Leaser IP; 37. Torgamba Production 
Forest; 38. Tigapulu Hills; 39. Kerinci Sebtal ll; 40. Gumai Pasemah IV; 41. Barisan Selatan It; 42. Way 
Kambas IV (Indonesia). 
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ness depends upon tuither study of the species’ lolemtice 
of various degrees of forest clearance (Rabinowitz et ai 
1987). Secondly, the clouded leopard is widely hunted 
lor its teeth and decorative pcii, and for bones for the tra¬ 
ditional Asian medicinal trade. Clouded leopard pells 
were Ihe most eommtmly available felid pelts in a survey 
of black market wildlife traders in southeastern China 
(Low 1991). Taiwanese were the main buyers. In Taiwan, 
where clouded leopards are now either very rare or extinct, 
Nowell (1990) reported that small numbers of imported 
pelts arc sold to aborigines to make traditional ceremonial 
jackets. Pelts have also been reported on sale in urban 
markets from Myanmar, Laos. ’Vietnam. Cambodia. 
Nepal, and Thailand (Salter 1983, Chazec 1999, 
Humphrey and Bain 199(), MacKinnon 1990, Van Gruihcn 
and Sinclair 1992; R. Salter, 'I'RAJ^HIC Southeast Asia in 
fin. 1993). Clouded leopards have been featured on ibc 
menu of restaurants in Thailand and China which cater to 
wealthy Asian tourists (Anon. 1988). 

Action Planning 

Projects 58 and 59. 

Asiatic golden cat, Catopuma 
temmincki (Vigors and 
Horsfield, 1827) 

other Names 

Tcmminek's cal (English): chat dore d'Asie (French): 
Asiaiischc Goidkaizc (German): gato dorado asiatico 
(Spanish); xonali mekfxiri (Assamese, India); shonali biral 
(Bengali: Bangladesh, India); jin ma<i, huang hu, zhi ma 
bao (Chinese); kucing enias (Indonesia); sua meo, sua pa 
(Laos); kucing tulap, harimau anjing (Malaysia); kya min. 
kyaimg min (Myanmar); hso hpai, iniao ihon (Shan); sua 
fai [fire ligeij (Thailand), 

Description and Behavior (Plate 9) 

The Asialie golclejti eat is renini kably polyuiorphic in ils 
pelage. The most common coloration is fox-red to gold- 
brown, but it can also be black, brown, or grey. There is a 
variation, thus far reported only from Cliijia, of ocelot- 
likc rosettes and spots, which looks so unlike the plain 
form that some taxonomists have considered it a separate 
species (Weigel 1961, Leyhausen 1979). Pocock (1939a) 
classified the patterned form as a distinct subspecies (d 
golden eat (C.t. triytrs) from Sichuan and Tibet, but B, Tun 
{in lin. 1991) reports that these forms have been collected 
fmm many areas of China. Adults weigh 8.5-15 kg. with 
males notably larger than females (Lekagul and McNeely 
1977, Tan 1984). The terminal half of the tail has a whitish 


streak on the underside. 

Very little is known of the golden cat's behavior and 
ecology. It is predominantly nocturnal (Griffilhs 1993): 
Pham (1982) most often observed the species in northern 
Vietnam helwcen 23-24:00 at night. It is believed to prey 
mainly on large rodems, but its diet also includes amphib¬ 
ians and insecls fLe 1973), and probably also birds, small 
reptiles, and small ungulates such as muntjac and chevro- 
tains. Golden cats have also been reported to prey on 
kirgcr animals; the gorul in the mountains of Sikkim. India 
(Biswas and Chose 1982), wild pig and sambar deer in 
north Vietnam (Pham 1982), and young calves ol domes¬ 
tic water buffalo (Pocock 1939a, Tun Yin 1967). Griffiths 
(1993) attributed two scats from Sumatra's Gunung Leuser 
Natiojial Park to this species, containing the l emains of a 
rat and a muntjac. 

Biology 

Estnts: (C) average 6 days (n=2). 

Estnts cycle: (C) 39 days {n=l) (Mellen 1989). 

Gesunion: (C) average 80 day.s (P, Andrews in lin. 1993). 

Utter si7.e: (C) 1,1 I ±0.1 I (n^)) (Mellen 1989); range 1- 
3 (Guggisberg 1975,Gfceii 1991). 

Age cif .Kexun! matunty: (C) 18-24 moiiths-females; 2 
years-males (F. Andrews m litt. 1993), 

(C) up to 20 years (ii=l2) (Pralor d td, 1988). 

Habitat and Distribution 

Asiatic golden cals are found in tropical and sub-tropical 
Ttioisr evergreen and dry deciduous forests, and have occa¬ 
sionally been reported from more open habitats, such as 
shrub and grassland (Pham 1982), In the Himalayas, the 
species has been recorded at eievations up to 3,050 m in 
Sikkim, India (Biswas and Ghosc 1982) (Fig. 8). 

Population Status 

Global: Category 3. Regional: Category 2. lUCN; 
Indeterminate. There is little specific information avail¬ 
able. The Asiatic golden cat is w idely reported as uncom¬ 
mon and threatened by deforeslalion (Lekagul and 
McNeely 1977, Biswas rr/. 1985. Khan 1986, R. Salter 
in lift. 1989). Like the clouded leopard, it is found 
throughout much of south-central China, but there have 
been no studies. The largest skin harvests have come from 
Jiangxi (234 in 1980-81), Fujian, Hunan, Sichuan, and 
Yunnan ('fan 1984, H. 'fan in lift. 199] 

Protection Status 

CITES Appendix [. National legislation: fully protected 
over most of its range. Huiuing prohibited: Bangladesh. 
China, India, Indonesia, Malaysia (Penin.), Myanmar, 
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Figure 8. DIsIribtilion of the Asiatic golden cat (C. temminekij, 1. Gorumara Wildlife Sanctuary 
(India); 2, Manas IV^* (India) + Royal Manas II (Bhutan) complex: 3. Balphakram II ((ndia); 4. Rajkandi 
Forest Reserve (Bangladesh); 5. Namdapha II (India); 6. Wolong IV*: 1. Shcnnongjia IV\ 8 Wuyi Mts, 
IV*; 9. Babao Mt. IV; 10. Nangun River IV (China); 11. Alaungdaw Kathapa II (Myanmar); 12. Ba Be II; 
13. Cue Phuong II: 14, Kong Cha Rang IV + Kon Kal Kind IV: 15* Yok Don IV, 16. Nam Bai Cat Tien II 
complex (Vietnam); 17. Nam Nao II complex; 18. Do! Chlang Dao IV; 19. Salawin tV; 20. Huai Kha 
Khaeng IV complex; 21. Khao Luang II (Thailand); 22, Krau IV (Malaysia); 23. Gunung Leaser IF; 

24. Way Kambas IV (Sumatra, Indonesia): 25. Nakai Plateau/IMam Theun [Laos: proposed) 


Nepal, Thailand, Vietnam, HLinling regulated; Laoj^;. Mo Fl3t~hC3ClGCl CSt PriOFlSitUtUS 
legal protection out,'iidc protected areas: Bhutan, Brunei. . . /if- ^ j 

No information: Cambodia. (Nichols 1991; U. Ohn, piSHICOpS (VlQOTS 3110 

R. Sailer, C, Sanliapillai rVi Htt). Horsfield, 1827) 

Principal Threats 

Like the clouded leopard, the golden cal i.s threatened pri¬ 
marily by deforestation, and. secondarily by hunting for 
its pell and bones. Livestock depredation, which usually 
leads to persecution, has also been reported (Prater 1971, 

Lekagul and Me Neely 1977)* 


Description and Behavior (Plate 10) 

Rven more than the fishing cat, the llat-headed cat appears 


Other Names 

Chat a lete plate (French); FlaehkopfkiU/e (Genuaii); gaio 
cabeciancho (Spanish): kucing hutan, kuciiig dumpak 
(Indonesia); kucing hutan (Malaysia); gaung byu kyaung 
(Myaninai); niaew pa hiia baeii (Tliailand)* 


Action Planning 

Projects 39 and bO* 
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remarkably adapted to a life of piscivory, or tish-eaiing 
(Lcyhausen 1979). It has a Ion”, sloping snout and flat¬ 
tened skull root, and its unusually small ears arc set well 
down on the sides of the head. It has lar;ge, close-,set eyes 
whieli provide maximal binocular vision* and the anterior 
upper pre-molars are larger and sharper relative to other 
cats (P2 height and width: P. hvn^^atcusis \J& 1,6 mm; P, 
pUinu djx'i 5.2 and 4.5 mm rMuiil and Lini 1970|; proto- 
cotie of F3 also more long and sharp than other cats of 
Priotmilurux: Groves 1982), A more developed preinolar 
is characteristic of mammals that hunt slippery prey, and 
pi nvides a better grip (Lyddcker 1895). Finally, the fleshy 
sheiiths that cover a cat's claws are shortened in the flat- 
headed cal, so that only about one-third of each claw is 
covered when retracted (Fwer 1973). While the flat- 
headed cat's claws do not rub against the ground when 
walking, they are always visible, lls toes are more com¬ 
pletely webbed than the fishing cat's (Leyhausen 1979), 
and the pads arc long and narrow, similar to the Bornean 


bay cat (Pocock 1932b). Muiil and Urn (1970). com¬ 
menting on the cat's feel and other features, termed it the 
ecological counterpart of a semi-uquatie mustelid, and 
Ley hausen (1979) has commented on several behavior pat¬ 
terns (prey caplure, scent-marking) which arc similar to 
those of both mustelids and viverrids* 

The pelage of the flat-headed cal is thick and soft, and 
of a reddish-brown color tinged with grey, with the top of 
the head more briglilly red. Wild adults have weighed L5- 
2.5 kg (Banks 1949, Muul and Lini 1970), The tail is very 
short* only 25-35% of head body length (TL=13-J7 cm: 
Vasumaand Alikodra 1990}* 

The stomach contents of an adult shot on a Malaysian 
riverbank consisted only offish (Muul and Lim 1970), and 
the stomach of a mule killed on a nmd in a Kiilimantan tur- 
esl reserve contained fish scales and shrimp shells (S* 
Yitsumain litf, 1993). In Borneo, flat-headed cats arc most 
frequently observed at night along riverbanks, hunting 
frogs and fish (Banks 1949; J* Payne, A, Rabinowitz in Iitr. 



Figure 9, Distribution of the flat-headed cat (A ptanicepsy 1 . Sepilok [Mangrove] I (Sabah, 
Malaysia); 2. Muara Sebuka Nature Reserve (proposed); 3. Kutai il; 4. BukH Suharto V; 5. Tanjung 
Puting ll‘; 6. Hutan Sambas Nature Reserve (proposed) (Kaiimantan, Indonesia); 7. Similajau II 
(Sarawak, Malaysia); 8. Way Kambas IV; 9. Berbak IV; 10. Kerinci Seblat II complex (Sumatra, 
Indonesia); 11. Endau Rotnpin NP (proposed) (Peninsular Malaysia); 12. Phru Tao Dang Peat 
Swamp Forest protected area (Thailand: Thai Royal Forest Depl, in Iftt, 1993). 
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1993), Incapliviiy, Hat-hcadedcatscnjoy aba^nol water, 
playing or simply sitting in it for hours. They have been 
observed ro wash objects, racc<M>n-slylt;, Live i'ish were 
readily taken, with full submergence of the head, and the 
fish were usually can led at least two Jiielers away, sug¬ 
gesting a feeding strategy to avoid letting aquatic prey 
escape back into water (JVIliuI and Lim I97f); M* 
Rosenthal, S, Yusuma in litr 1993), 

Although Muul and Lim (1970) reported that their cap¬ 
tive cat did not chase after sparrows, the cal at the Tdncoln 
Park Zoo took live chicks (M. Rosenthal in HiL 1993), 
Banks 11949) staled that the flat-headed cat was not a poul¬ 
try raider, hut Gtiggisberg (1975) noted that the only spec¬ 
imen seen by ornithologist B,N, Smythies during liis 20 
years in Sarawak was shot while chasing chickens. In 
addition, M. Khan (in litf. 1991) reports that a I'emale tliU- 
headed cat was captured in Perak, Peninsular Malaysia, in 
a trap set to catch common civets preying on poultry. 

Biology 

Ces'taffon: (C) approximately 56 days (n=l), 

Lon^i^^vity: (C) 14+ years 0i=2) (M, Rosenthal in lift. 
1993). 

Habitat and Distribution 

Most collection records for the flat-headed cat arc from 
swiuiipy aieas, oxbow lakes, and riverine forest (C. Groves 
.73 /in. 1993). No research has been done on the species in 
the wild; for example, the only information on altitudinal 
range for the species (up to 700 m in the Du I it mountains 
of Sarawak; Hose 1893) is 100 years old. It may be less 
specialized than presently believed in its habitat require¬ 
ments, us indicated by sightings in oil palm plantations in 
Malaysia, where it apparently hunts rodents (M. Khan in 
iin. 1991), ft is not known north of the Isthmus of Kra 
(Lekugul and McNeely 1977, U. Ohn in liif. 1993) (Pig. 9). 

Population Status 

Global: Category 2, Regional: Category 1. lUCN: 
Insui ficiently Known. The flat-headed cat is seldom 
encountered and is believed lo be rare. 

Protection Status 

CITES Appendix L National legislation: fully protected 
over most of its range. Hunting and trade prohibited: 
Indonesia, Malaysia, Myanmar, Thailand. Hunting regu¬ 
lated: Singapore. No legal protection: Brunei (Nichols et 
nl. 1991; U. Ohn in iin. 1993). 

Principal Threats 

Water pollution, especially by oil, organochiorines, mid 
heavy metals ass<iciated with agricultural ruii+)ff and log¬ 
ging activities, poses a serious threat lo the flat-headed 


cal through contamination of its prey. This is a major 
problem throughout much of the Hat-headed cal’s range 
(Eoster-Turley £r/. 1990). In addition, waterways are 
often the areas first cleared by people as settlement 
expands into the forested areas (Collins ei ai 1991). 

Action Planning 

Projocls 61 and 62. 

Rusty-spotted cat, 
Prionailurus rubiginosus 
(I. Geoffroy Saint-Hilaire, 

1831) 

Other Names 

Chat rougeatre, chat rubigineux (French); Rostkatze 
(German): gato rubiginosa, gato rojizo (Spanish); hitari 
billi (Gujarati: India); kaadu bekku (Kannada: India); 
pakkan (Malayalam: India): wal halaJla, kolladiviya, lian- 
dun diviya (Sinhalese: Sri Lanka): namali pcili (Tamil: 
India); kadu poona, verewa puni (Tamil: Sri Lanka). 

Description and Behavior (Plate 10) 

The rusty-spotted cal is the cat family’s smallest member. 
Males weigh about 1.5-L6 kg, and fenwles I. I kg (Phillips 
193.5, Poctx;k 1939a). The coat is a short, soft fawn-grey 
with a rufous tinge, patterned with transverse lines of small 
rusty-brown spots which form solid stripes along the back 
of the head. The tail, which averages about 50% of head- 
body length, is faintly marked with dark rings (Pocoek 
1939a). 

Very little is known of the rusty-spotted cat's behavior 
ill the wild. They are apparently nocturnal (Chakraborly 
1978, Pathak 1990. Anon. 1990e), '"lying up during the 
hours of sunshine in a hollow log, tree or thicket in small 
wolhIs of heavy limber or in thick scrub-jungles" (Phillips 
1935). They climb well [Sierndale 1884), and in the wild 
arc frequently observed in trees (Phillips 1935, 
Chakraborty 1978, Aiioii, 199()e), The diet of the rusty- 
spotted cat has not been properly docuniented; Phillips 
(1Q35) reported without elaboration that it feeds upon 
small inanimals and birds. Local people in both Sri Lanka 
and India have reponed that they are most visible after 
heavy ruin, when they emerge to feed on rodents and frogs 
(De Alwis 1973, S, Worah in liii. 1993). They ;tre known 
to prey on domestic p<iultry (Phillips 1935, Pocock 1939a, 
J, Zacharias in Un. 1992), 

Biology 

Uiigih of estrus: (C) 5 days (n= 1). 
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GeshUion: 67,6 ± 2.0 days (n=4), 

Lirter size: 1,55 ± 0.25 (n-9) (Mcllcn 1989). 

Habitat and Distribution 

The rusty-spotted cal is found only in India and Sri Lanka. 
Most records are from southern India (Pocock 1939a), but 
there arc several isolated records from the north of the 
country which arc puzzling (Fig. 10). It is difYicull to say 
whether distribution is continuous throughout India 
because the species’ hubiiui preferences arc poorly under¬ 
stood, In Sri Lanka, Phillips (1935) stated that ‘3l is rarely 
seen faraway from jungles/' while Dc Alwis (197?) term.s 
it “the ubiquitous wildcat of Ceylon...equally comfonablc 
in the high montane forests of Horton Plains (2,1 35 m) or 
the sizzling sandy wastes of the Ham ban tola coastline/' In 
India, Prater (1971) described its habitat as grassland, 
scrub and forest. However, while its presence has been 
confirmed in the tropical dry Gir forest (Pathak 1990, 
Anon. f990c), it appears to l>c absent frtmi more closed 
forest types. According to LI. Karanth Utt 1993), it is 
probably not found in the tropical montane rain forest of 
the western Ghats. Similarly, residents of 45 villages in 
the Dangs semi-evergreen monsoon forest described its 
habitat as rocky □rea.s and hill slopes, but not forest edges 
(Worah 1991). 

Perhaps these seeming ineoiisisleneies can be explained 
in terms of interspecific eonipctition or ecological separa¬ 
tion, although this subjecl has scarcely been investigated 
for the .small Tropical Asian cat.s. The closely related leop¬ 
ard cat is found throughout much of India, but is absent 
from Sri Lanka, it is possible that the rusty-spoiied cat is 
the more common of the two species in the drier, more 
open vegetation types of India, while the leopard cat pre¬ 
dominates in the moist forests. This would explain the 
concentration of rusty-spotted cat records in southern 
India, and the infrequent and seemingly isolated reports 
from more northern regions. In Sri Lanka, on the other 
hand, the leopard cal is absent but the jungle cat occurs, 
and is typically found in more open habitats—grass, scrub, 
and open forest (Phillips 1935). 

Rusty-.spoUed cats show some tolerance of modified 
habitat: females with kittens have been found denmng in 
a tea plantation in Sri Lanka (Phillips 1935), and in the 
attics of houses in southern India surrounded by paddy 
fields and coconut plantations (J. Zacharias in Hit. J 992). 
In the latter case, it was noted that the species was virtU' 
ally unknown to local residents. A rusty-spotied eat was 
photographed in 1993 in un old farm house in a mange 
plantation in Bansda National Park in Gujarat (R. Wirth in 
!in. 1994). According to Karanth (in Un. 1993), rusty- 
spotted cats can be found on farmland throughout south¬ 
ern India's Deccan Plateau, and on the outskirts of 
Bangalore city. 



Figure 10. Dietribution of the rusty-spotted cat (P. nfl>rgi- 
nosus). 1. Specimen collected near Udhampur in 1975 
(Chakraborly 1976); 2. Gir II complex; 3. Bansda II; 4. Nagarhole 
II (India); 5. Wilpatlu I3; 6. Flood Plains II complex; 7. Sinharaja 
IV#; 8 . Ruhuna (Yala) II complex (Sri Lanka); 9. Borivali II; 

10. Dangs Forest (Worah 1991 ); 11. Kittens obtained at Seone 
(Stemdale 1884); 12. Kitten obtained from Tuluka Reserve 
Forest, near Pumakat village, Angul district in 1969 (Wright 
1984); 13. Fusty-spotted cats living in attics of village houses 
near Kochin, Kerala stale, India (J. Zacharias fn iirr 1992 ) 


Population Status 

Global: Category 3, Regional: Category 2. lUCN: 
lasufficienfly Known. It has been described as widespread 
bul nowhere common (Phillips 1935, Pocock 1939a, 
Woruh 1991). us indicated by the patchy and infrequent 
nature of collections and observations, but (his remains 
speculative until basic natural history studies have been 
carried out. 

Protected Status 

Indian p<ipu]ation-^ITKS Appendix 1; Sri Lankan popu¬ 
lation—CITES Appendix 11, National legislation: fully 
proiecied over its range. Hunting and trade prohibited: 
India, Sri Lanka {domestic trade uncontrolled in Sri 
Lanka) (Nichols cfc?/. 1991). 
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Principal Threats 

Dc^orc^lalion and the spread of cultivation arc serious 
pmbicms for wildlife in both India and Sri LankiU As far 
as nisty-spt7Cted cats arc concerned, it is nor known if pop¬ 
ulations can persist in cullivulod landscapes, and individ' 
□ills which take poultry are vulnerable Uj persecution (J, 
Zacharias in litt. 1 ^92 ). A long coat made of rusty-spt>t- 
Icd cal fur was found for sale in Kathmandu, Nopal (Van 
Gruisen and Sinclair 1992)- Early rcporls on rusty spot¬ 
ted cats refer to hybridization with domestic cats as a com¬ 
mon occurrence (S. Worah in fin. 1993), but they have 
not been substantiated- 

Action Planning 

Project 63, 


Fishing cat, Prionailurus 
wVem/ii/s (Bennett, 1833) 

Other Names 

Chat pecheur, chat viverrin (French); Fischkatze 
(Gorman); gato pcscador (Spanish); niecho birah mecho 
bagh (Bangladesh); mach bagral, bagh dasha (Bengali: 
India): bun biral, khupya bagh (Hindi: India): kucing 
bakau (Indonesia); sua hay (Laos); kyaung la nga 
(Myanmar); mach billi (Pakistan): kola diviya, liandtin 
diviya (SinhaJese: Sri Lanka); koddi pulli (Tamil: Sri 
Lanka); maew pla (Thailand), 

Description and Behavior (Plate 10) 

The fishing caU with its stocky, powerful build and shurl 
legs, was given its Latin name on acct)urU of its rather 
viveirine or civet-like appearance (Bennett 1833). iLs pelt 
IS olive grey, and is puilerned with rows of parallel solid 
black spots which often form stripes along the spine. Its 
tail is very short for a fetid, less than half the body length 
(TL= 23-31 cm, 37% of head-body length (n=5): Pocock 
1939a). Females are markedly smaller (6-7 kg) than males 
(11-12 kg) (Suiiqiiisl 1991), Despite its tlshing habits, the 
fishing cat does not show marked morphological adapta¬ 
tions to capturing or eating fish. Like the flat-headed cut, 
its claw sheaths are shortened, so that the claws are ]iot 
completely enveloped when netracled. Unlike the flat- 
headed eat, in which the second upper pre-molar is long 
and shaq? (which enables it to grip slippery prey), the llsh- 
ing cat, as in most cals, has a much smaller and less-devel¬ 
oped tooth. Although webbed feet have often been noted 
as a charaeteristic of the fishing cat. Kitchener (1991) 
shows that the webbing beneath the toes is not much more 
developed than that of a bobcat. 

The fishing cal, however, is still appropriately named, 


for fish have been found to be its most frequently taken 
prey in Nepal’s Royal Chitwan National Park (D, Smith 
in /iu. 1993). Fishing cals are good swimmers, and have 
been cibservod to dive into water after fish < Breeden 1989), 
as well as attempt to scoop them out of water with their 
paws (Leyhuusen 1979). Other water-associated prey arc 
probably taken as well, ranging from crustaceans and mfd- 
luses to frogs and snakes. Fishing cats also prey on 
rodents, small Indian civcLs, young chitai fawns, and wild 
pigs (R Sanyal in fin. 1991, D, Smith in UtL 1993), as well 
as domestic goals, calves, dogs, and poultry (Slcrndalc 
1884, Phillips l935,deAlwis 1973, Bhattacharyya 1988, 
Sanyal 1992). Birds are the least frequently taken prey 
item in Chitwan (D. Smith in UtL 1993). Roberts (1977) 
reports that in Pakistan fishing cats have bccJi seen to catch 
waterfowl by swimming up to them while fully submerged 
and seizing their legs from underneath. A fishing cat was 
seen scavenging a cow carcass in India's Keoladeo 
National Park (Haque 1988), and in Chitwan, fishing cals 
have been observed to scavenge tiger kills, as well as live¬ 
stock carcasses (D, Smith, pers. conim.). 

Phillips (1935) noted that, in Sri Lanka, fishing cats 
could be met '"ut any hour the day.” 

Biology 

Rt'pnithu flvi^ MUi.snn: (W) in coastal wetlands of nortb- 
casLern India, peak in mating activity January-Februury, 
with births March-May, bul mating also observed in June 
(Bhattacharyya 1992), 

Gesiation: (C) 63 (Ulmer 1 %H) - 70 days (Mellen 1989). 

Litter (C) 2,61 ±fi,2S (n^l3) (Mellen 1989); range 
1-4 (Green 1991). 

Age ai ifuk'peruience: (W) 10 months (Weigel 1975). 

(C) average 12 years (K, Corbett in fin. 1993). 

Habitat and Distribution 

Fishing cals ixrc strongly associated with wetlands. They 
are typically found in Lswamps and marshy areas, oxbow^ 
lakes, reed beds, tidal creeks, and mangrove areas. They 
are more scarce around smaller, fast-moving watercourses 
(D, Smith, pers. commO. They have been recorded at ele¬ 
vations up to !,525 m in the Indian Himalayas (Prater 
1971), where they frequent dense vegetation near rivers 
and streams. Although fishing cats are widely distrib¬ 
uted through a vancry of habitat types (including both 
evergreen and tropical dry forest: Rahinowitz and Walker 
1991), their occurrence tends to be higlily localized, 

I'he fishing cat also has a discontinuous distribution 
(Fig. II) If has long been thought to be absent south of the 
Isllunus of Kru, bul Van Brec and Khan (1992) reported 
the capture of a fishing cat in Peninsular Malaysia in 1967; 
it died in 1977 in Melaka Zoo. Subsequently, Mclisch 
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(J995) drew uUciitiun lo Swinhoe (1862) in whieh ihe 
author mentioned having examined a fishing cal from 
Malacca (Melaka)* He gave no further details on the spec¬ 
imen, which may possibly have come from elsewhere. 11c 
was mismken, moreover, in reponing ihe species' presence 
on Taiwan* a mistake still refloated in the literature over 
iOO years later (forexample, Wang and Wang 1986). Still, 
it is possible that the lishing cat is present, but very rare, on 
rhe Malay peninsula* The presence of the species in 
Singapore, Borneo, and Bali—for which some doubllul 
records exist (Van Breeand Khan 1992>—deserves further 
investigation* There is no rectird of ihc fishing cat from 
China (Wang tind Wang 1986), but il might be found in 
Giiangxi or Yunnan near the border with Vietnam. In 
India, the fishing cat is found in the valleys of the Ganga 
and Brahmaputra rivers, and along the upper part of the 
east coast and possibly still the southwest coast, hut not 
elsewhere in the peninsula. In Pakistan, it is mainly found 


along the lower reaches of the Indus River, although a few 
stragglers penetrate the northeast of the country along the 
Ravi and Sutlej rivers (Roberts 1977)* 

Population Status 

Global: Categ<>ry 2. Regional: Category 2. JUCN: 
Insufficiently Known. Fishing cats are locally common 
around wetlands. Major systems which potentially support 
large numbers of fishing cats include the Stindarbiins man¬ 
grove forests of Bangladesh and India, the tcrai region 
along the foot of the Himalayas in India and Nepal, the 
floodplain of the Ganges and the Brahmaputra, 
CanibtKlia's Great Lake (Toiile Sap), the coastal flood- 
plains of eastern Sumatra, and the deltas of the Salween, 
Irrawaddy, Red, Mekong, and Indus rivers (Sanyal 1983, 
Klian 1986; R* Salter, C. Santiapillai, C. McDougal //; 
litL}. However, all of these areas have been highly 
affected by human activibes* While fishing cats are report- 



Figure It, Distribulion of the fishing cat (P. viverrfnus)- 1. Indus River delta, Keti Bunder N and S 
IV (Pakistan): 2. Dudhwa II; 3. Keoladeo ir%’ 4. Bhitar Kanika IV; 5. Sundarbans l“; 6* Jaldapara IV; 

7. Balphakram II; 8. Pakhui IV; 9 Namdapha II (India); 10. Sundarbans E, S, & WIV (Bangladesh), 

11. Royal Bardia II; 12. Royal Chitwan If' complex (Nepal); 13. Flood Plains II complex; 14 Madum 
Oya II; 15, Bundala IV; 16. Horton Plains II complex (Sri Lanka); 17. Irrawaddy liver delta (not pro- 
tBCied) (Myanmar); 18* Salawin IV; 19, Huai Kha Khaeng IV complex; 20. Phu Hin Rong Kla II; 

21. Khao Ang Ru Nai IV; 22. Khao Sam Roi Yot II; 23. Khlong Saeng IV complex; 24, Tarutao Island II 
(Thailand): 25. Bahau, isiegeri Sembllan: first record for Peninsular Malaysia (Van Bree and Khan 
1992): 26. Way Kambas IV; 27, Berbak IV; 28. Gunung Leaser ir complex; 29. Kerinci SebJat II com¬ 
plex; 30. Barisan Selatan II complex (Sumatra, Indonesia); 31* Ujung Kulon II [Java. Indonesia): 32* 
Tonle Sap [Great Lake] (not protected; Cambodia): 33* Mekong River delta (not protected); 34* Red 
River delta (not protected) (Vietnam); 35. Bandipur II (India) (MacKinnon and MacKinnon 1986: 240)* 
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edly common iiround villages in wetland areas where habi¬ 
tat conversion has nai been drastic, such as the tmlskirts 
of Calcutta, where the dominant land use is aquaculture 
{Sanyal 1992), they do not appear to be so adaptable to rice 
paddy and other irrigated forms of cullivalion (de Alwis 
1973, Dao Van Tien in hti. 1990, K. Mukherjee in lilL 
1991). Along India's thickly-populated southwestern 
coast and in the Indus River basin in Pakistan, fishing cats 
are probably on the verge of extinction (U. Karanth, T, 
Roberts, B. Wright in iitL 1991, 1993), 

In Java, the fishing cat appears to be restricted to small 
numbers in isolated coastal wetlands: there were no records 
during receni surveys further inland than 13 km and it must 
be considered critically endangered (Melisch id ul 1993). 
The habitat is threatened by human encroachment for agri¬ 
culture and aquaculture,and pollution by pesticides. 

D. Smith {in iiti 1993) recorded home range size for 
females in Nepal's Chit wan National Park of 4-8 km- 
(n=3): a single male had a home range of 22 kin-, Jungle 
cats were observed in purls of all four fishing cat home 
ranges. 

Protection Status 

errhS Appendix Ik National legislation: protected over 
most of its range. Hunting prohibited: Bangladesh, China, 
India, Indonesia, Myanmar, Nepal, Pakistan (Northwest 
Frontier), Sri Lanka, Thailand. Hunting regulated: Laos- 
No legal protection: Bhutan, Malaysia, Vietnam. No 
information: Cambodia (Nichols 1991: IJ. Ohn, R. 
Salter, hi to, 1993). 

Principal Threats 

Wetland destruction is the primary threat facing the 
species, A survey of the stains of Asian wetlands found 
that 50% of over 7f)() .sites were faced with moderate to 
high degrees of threat, including settlement, draining for 
agriculture, pollution, and excessive hunting, wood-cutting 
and fishing, Severely threatened sites include the estuaries 
of the Karnataka coast (southwestern India) and the deltas 
of the Irrawaddy, Indus, Mekong, and Red rivers (Scott 
and Poole 1989), In addition, clearance of coastal man¬ 
groves over I he pa.si decade has been rapid in Tropical 
Asia (Dugan 1993). 

Action Planning 

Projects 64 ;md 65. 

Marbled cat, Pardofelis 
marmorata (Martin, 1837) 

Other Names 

Chat marbre (French); Marmorkatze (German); gato jas- 


pcado (Spanish): marbal biral (Bengali: Bangladesh, 
India); shih inao, shihban mao, xiao yunbao Ismail 
clouded leopard! (Chinese); kucing batu (Indonesia); kuc- 
mg dahan (Malaysia); kyating tha lin (Myaninar); Jiiaew 
laey bin on (Thailand). 

Description and Behavior (Plate 8) 

The marbled cat’s coat is very similar to that of the clouded 
leopard, although the black-edgcd blotches on the sides of 
its body are less distinct, and black spots on the limbs more 
numerous. It also has a long tail, equivalent to or longer 
than head-body length (TL = 48-55 cm; Pocock 1939a)* 
Corbett and Hill (1993) plaee both species in the genus 
Futdofelis, noting that ‘7hc unique and complex pattern 
of the pelage is unlikely to be independently derived or 
priniitivcf' Groves (1982) also supports a close relation¬ 
ship, noting that, like the clouded leopard, the marbled 
cal’s upper caitiues are relatively enlargeii. However the 
marbled cal is less than one-tlnid the weight of the clouded 
Icijpard, has a shorter, rounder skull (Pcx:ock 1932b) and 
shares an identical karyotype with Lynx, Penuhera, and 
Uncia (Wurster-Ilill and Ccntcrwall 1982). The evolii- 
lionaiy history of marnwram continues to be a taxonomic 
puzzle: Wo/encraft’s (1993) revision of the family Felidae 
concluded that the classification of the marbled cat should 
best he considered incerfoe sedi^, or uncertain. 

Very little is known of its behavior, diet, and ecologi¬ 
cal niche. U is lielieved to be primarily noctumaL The few 
times marbled cats were observed in the Bukit Suharto 
Protection Forest in Kalimantan were in the evening 
between 8 and 10 p.m, {Yasuma and AliktKlra 1990). 
However, in 1994, what is thought to be the first photo of 
a marbled cat in the wild was taken during daylight hours 
by a photo trap in Thailand's Huai Kha Khacng Wildlife 
Sanctuary (K. Conforti, pers. comm*)* The stomach of a 
specimen shot in Sabiih contained remaias of a small rat 
(Davis 1962). Them was an observation around the turn of 
the century of a marbled cal stalking a bird in a tree 
(Cuggishcrg 1975)* Squirrels have been reported in the 
diet (Ha Dinh Due, Wang Yingxiang, pers. coniin.). The 
marbled cat has proved to be an adept climber in captivity 
(Ley hausen 1979). 

Biology 

Gestation: (C) 81 days . 

Utter size: (C) 1-4. 

Ayte at .\exual fnatuhty: (C) 21 months (Green 1991), 
Longevity: (C) up to 12 years (Medway 1978). 

Habitat and Distribution 

The marbled cat is primarily an animal of moist tropical 
forest, but there is only anecdotal infomation on the speci¬ 
ficity of its habitat rcquiremenls. In Thailand, marbled cuts 
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were not found in dry tropical deciduous forest mosaic 
where a study of the carnivore community was carried out, 
bur were known lo be present in adjacent areas of more 
extensive mixed dcciduous-cvcrjrccn forest (Rabinowitz 
and Walker IWIOccurrence in secondary forest has 
been noted in Vietnam (Trinh ]99\) and Thailand (B, 
Lekagul, pers, coninc, cited in Humphrey and Bain 1990), 
and Hose ( 1893) noted that marbled cals were seen fre¬ 
quently in clearings in Sarawak^ and were found more 
often at low elevations than in the mounudns. A marbled 
cat was observed in a six-year-old logged forest isolaie in 
Sabah (Johns 1989). Although most records for the mar¬ 
bled car in Borneo iire from dipteroc'aip forests, Davies and 
Payne (1982) observed one individual on a sandy beach 
stabilized with Casuftnna trees and grass, in a remote, 
swampy mangrove area, Pocock (]939a: 258) reponed 


thill a specimen was captured in a chicken house on the 
Barito River, southern Borneo, “in a district which for 
miles around and for many years had been cleared of 
native forest and planted for rubber and cereals. The ani¬ 
mal was living on the river clilT, which consisted of rocks 
overgn>wn with scnib and low bushf' 

There are few records on which to base the distribu¬ 
tion map (Fig, 12), The sparseness of earlier records is 
indicated by the following examples: although Pocock 
(1939a) quotes Hors field on the marbled cal's occurrence 
in hilly regions in Nepal, recent records consist of only a 
single specimen circa I 981 from Nawalpur, just to the 
west of Royal Chitwan National Park; it has not been 
recorded from the park itself (C, McDougal in iitr 1991). 

The cat has only recently been recorded from China: a 
specimen was collected in China's Yunnan pmvince in the 



Figure 12, Distribution of the marbled cat (R mermorata). 1. Specimen taken in the Nawal Panasi 
district in the early 1980s: only record of species occurrence for Nepal and westernmost record of 
species distribution (C. McDougal in fitt. 1992); 2. Khangchengdzonga II (Sikkim. India): 3. Manas IV*^ 
(India) + Royal Manas II (Bhutan) complex; 4. Balphakram II; 5. Namdapha II (India); 6, Only record 
from China: specimen Shuangjiang, Yunnan province (Gao etaL 1987): 7, Ba Be II: 8. Vok Don IV; 9. 
Nam Bai Cat Tien II [Vietnam); 10. Phu Luang IV; 11. Khao Yai II complex: 12. Khao Soi Dao IV + Khao 
Khitchakut II; 13. Huai Kha Khaeng IV complex; 14. Khlong Saeng IV complex (Thailand): 15. Kalumba 
VIII (Sabah, Malaysia); 16. Gunung Leuser II* complex; 17 Kerinci Seblat II complex; 18. Barisan 
Selalan II complex; 19. Way Kambas IV (Sumatra, Indonesia); 20. Gunung Penrisen/Gunung Niut 
Game Reserve; 21. Bukit Raya I; 22, Bukit Suharto V (Kalimantan, Indonesia). 
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1970s (Wang and Wang 19^6), and h Tan (m lift. 1991) 
wi iit^s ihai ihort^ iiru new reports of its presence in ncigh- 
borrng Guangxi province. Although some distribution 
maps have excluded much of southeast Asia (e.g., 
Sunquist 1991, C^ubell 1993) from the marbled caTs 
range, it is present in the Jowland forests of southern and 
central Vietnam (Van Pcenen 1969; Diiu Van Tien, C. 
Saiitiapillai hi hit. 1991). Husain (1974) thought it 
occurred in the Ciiittagoiig hill forests of Bangladesh, but 
Khan (I9^^6) states that there are no actual records, In 
India, the species appears to he restricted to the eastern 
Himalayan foothills between K500-3,0(XJ m altitude, asso¬ 
ciated with moist deciduous and semi-evergreen forest 
habitats (Biswas andGhose 1982, Bancrjcc 1984) 

Population Status 

Cplobal; Category 3, Regional: Category 2, lUCN; 
Insufficiently Known. The marbled cal may be a natu¬ 
rally rare species, On the other hand, 5t> years ago, Pocock 
(1941: 476) ascribed the rarity of observation to its forest 
habitat and nucturnul habits rather than to real scarcity. 
Arborcab'ty can also be added to the factors mitigating 
against sightings aiul collection. A field study is long 
overdue. 

Protection Status 

CITES Appendix 1, National legislation.' protected over 
parts of its range* Hunting prohibilcd: Bangladesh, Cliina 
(Yunnan only), India, Indonesia, Malaysia, Myanmar, 
Nepal, Thailand, liuiiling regulated: Laos, Singapore, No 
legal proteeliou outside protected areas: Bhutan, Brunei. 
No information: Cambodia, Vietnam (Nichols ('t £il. 1991; 
U* Ohn, R* Salter hi //r;.: China Cal Specialist Croup meet¬ 
ing 1992), 

Principal Threats 

The degree of ibrest clearance ihe species can tolerate 
needs investigation (see Part II Chapter 1). The marbled 
eat is piobabty opportunistically huniod, but specimens are 
not commonly observed in local wildlife markets (Low 
199K TRAFFIC Southeast Asia in litL 1993), 

Action Planning 

Projects 59 and 66, 

Leopard, Panthers pardus 
(Linnaeus, 1758) 

Other Names 

Panther (English); leopard, panlhdre (French); Leopard, 
Panther (German); leopardo, p;mtera (Spanish); cliitu bagh. 


jhingfule bagh (Bengali: Bangladesh, India); jin qian bao, 
hei bao (melanislie) (Chinese); baghcra. tendwa* (Hindi: 
India): mnean tuml, niacan binUmg, maean kumbaiig 
(melanisLic) (Indonesia); kliopi (Korean): .sua dok, sua dao 
(Lnos): puli (Malayalam: India); harimau binuing, harimaii 
kumbang (melaiiistic) (Malaysia); bars (Russian); kotiya 
(Sinhalese: Sri Lanka): puli (Tamil: India, vSri Lanka), 

Description and Behavior (Plate 8) 

See main species accotint under Sith-Saharan Aft tea. 
Melanistic (black) leopards arc fairly frequent in popula¬ 
tions from the tropical regions in Asia, Although numer¬ 
ous sub.species have been described (Pocock 1930. 
Shoemaker 1993) in the region, it is the Amur leopard 
(F.p. which shows the strongest and most con¬ 

sistent divergence in pattern. Leopards f mm this region 
(Amur river basin and mountains of northeastern China 
and the Korean peninsula) have pale cream-colored coals 
(particularly in winter), and large [5 x 5 cm on the flanks), 
widely spaced (up to 2,5 cm) rosettes with thick, unbro¬ 
ken rings and darkened ccrUcrs (Pocock 1939, Bhrger 
1970, Wirth 1990b), Leopards from northern China and 
the Himalayas also have targe rosettes and pale winter 
coals, but the rosettes tend to be slightly smaller, more 
closely .set, and thinner-edged (Pi^tcock 1930, Dobroi uka 
1964, 1969; C. Groves, R. Winh in IjfL 1991), 

I he following weights have been recorded for leop¬ 
ards in the region. Five adult female leopards from China 
(Sichuan, Anhui and Jilin) weighed an average of 32 kg 
(Hu and Wang 1984, Gao a a!. 1987, Wang 1990): three 
female Amur leopards weighed 25, 29 and 43 kg (Gao e; 
al 1987), Male Amur leopards have weigh 32-48 kg. with 
exceptionally large males up to 60-75 kg (Ognev 19,35, 
Heplner and Sludskii 1972). Females from Sri Lanka 
averaged 29 kg (n=7: Pocock 1939a); males from Sri 
Lanka averaged 56 kg, with the largest being 77 kg 
(Phillips 1935, Pocock 1939a). In wesieni Thailand, two 
male leopards weighed 60 and 70 kg (Rabinowitz 1989), 
Two mules from eeiilrul India weighed 50 and 70 kg 
(Pocock 1939a), 

As elsewhere in their range, the leopards of tropical 
Asia have a varied diet (including the occasional young 
giant panda: Schaller et af. 1985), bui show a preference 
for small to medium sized ungulates. Major prey species 
include iiiuntjac (Java: Saiitiapillai and Raniono 1992: 
Thailand: Rabinowitz 1989), chital deer (India: Johiisingli 
1983; Sri Ltinka: Muckenhirn and Eisenberg 197,3; Nepal 
lerai: Seidciistickcr et ai. 1990), mountain goats (Pakistan 
Himalaya: Schaller 1977)^ me and sika deer (Ussuri 
region, Russia: Abramov and Pikiinov 1974, Korkishko 
and Pikunov 1994), hog deer (Nepal lerai: Scidcnstickcr 
ef aL 1990), uificd deer (Wolong, China: Schaller c/ ai 
1985, Johnson et af. 1993b), and langur (south India: U, 
Karanlh, pers, conini). However, Johii.son ct aL (1993b) 
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found a shifi over a seven year period in Wolong from 
tufted deer to bamboo rats, although they were not certain 
whether the shift reflected individual prey preferences oi' 
diiiereni leopards, a dmease in deer, an increase in hum- 
hoo rats, or an increase in the vulnerability of the rats due 
to u bumbtwa die-oll\ 

Where tigers are present, the much smaller Jeopards 
tend to be few (Schallcr 1967, 1972: M.K, Ranjitsinh, pers. 
comm ). This is not a strict rule; Korkisliko and Pikunov 
(1994) concluded that an increase in the nuiiiber of tigers 
in Russia's Kedixwaya Pad Reserve did not affect the 1 cop¬ 
aid twjpulalioii* In Nepal’s Chitwan National Park, leop¬ 
ards and tigers coexist by hunting at different times and for 
different prey, as well as by utilizing different vegetation 
complexes (Scidcnsiickcr 1976). The leopard takes 
smaller prey (generally less ihuii 75 kg: Seidensticker 
1976, Johnsingh in a manner similar lo the food 

ivscurce paililinning found lor lions and leopards in the 
Serengeti (Bertram 19^2) and the Gir Forest (R, Chellam 
lit fin. 1993), Leopards arc more tolerant than tigers <if 
temperature extremes and dry environments (Santiapillai 
and Ramono 1992)—for example, they are more common 
in seasonally dry tropical monsoon forest than tigers, 
which are dependent upon permanent water sources 
(Kleinian and Bisenberg 1973, Suiiquisl 19X1, Johnsingh 
19S3, Rabinowitz 19S9). 

Rabinowilz (1989) found a relatively high proportion of 
primate remains (12%) in 237 leopard scats analyzed from 
Thailand’s Huai Kha Khaeng Wildlife Sanctuary, Big cats 
prefer not lo hunt primates when alternative, more acces¬ 
sible prey species are available and abundant (Sciden 
sticker 1983), and the relatively high rate of predation 
found by Rabinowitz may be due to competition with 
tigers tor miinljac. In the dry deciduous forest of fluai Kha 
Khaeng, the canopy is relatively open and primates may 
necessarily have to do more travelling on the ground 
(Rabiriowii/ 1989). Pococ^k (1939a> describes leopards 
catching langur monkeys by feigning a move to climb a 
tree, leading them to jump to the ground to escape, where 
they could he more easily caught. Observaliou of the way 
langur troops leap in all directions between ground and 
trees when alarmed suggests that the monkeys may have 
developed a technique to confuse the leopard (P, Jackson, 
pers, comm, 1993), 

Average daily movement for a radio-collared adult 
male in Thailand was 2 km, and he was active 66% of the 
day. There was no strong trend towards either tuxrturnal or 
diurnal activity (Rabinowitz 1989). Le(3pards lend to be 
more nocturnal in proximity to human scillemeiu (A, 
Johnsingh/frr. 1993). 

Biology 

Reproductive xeaxon: (W) Seasonal tlmjughout the legioti 
except the ttopics (Prater 1971). Amur leopards have 


been observed to breed in June-July (sujnmcrJ and give 
birth in Scptember-October (Shibnev 1989). In xSri 
Lanka, breeding is believed to lake place during the dry 
season (May-July) (Santiapillai cf ai. 1982). In the 
Himalayas, mating may take place mainly in winter, as 
rasping calls arc heard more often at this lime (A, 
Johnsingh m/rYr, 1993). 

Age cn ffuJepeudem e: (W) 12-18 months (Eisenberg and 
Lockhart 1972, Muckenhim and Eisenberg 1973, Sunquist 

1983, Pikunov and Korkishko 1989), 

Age at firsr f eproduatoa: (W) 2-3 years (Sunquist 1983, 
Pikunov and Korkishko 1989). 

hnerhinh imervaf: (W) average 20-21 months (n=6: Royal 
Chitwan NP). 

MorraJin : ( W) Seidensticker ai (1990) found high juve¬ 
nile mortality among leopards living at the edge of Royal 
Chitwan NP: mean litter size when cubs were up lo oiic- 
ihivd of adult size was 2.3 (n=3), but for cubs at one-half to 
two-thirds adult size it was 1,3 (n=6). 

Habitat and Distribution 

The region encompasses a broad spectrum of environ- 
jiicnts, and leopards occur in most of them (b’ig, 13). 
Leopards arc found throughout the Indian sub-continent 
with the exception of deseits, the Sundarbans mangroves, 
and densely settled arcus (Khan 1986, Jt>liiisiiigh el af. 
1991)—although they occur on the outskirts of Bombay 
adjoining But ivli National Park (P, Jackson, pers. comm.). 
Leopards range Ihroughoul most of China as well (Tan 

1984, Wang and Wang 1986, Gao etai 1987, Ma Yiqing 
in iitL 1993), In the Himalayas, leopards are sympatric 
with snow leopards up lo 5,200 m (Jackson 1984), 
although they more commonly live below the tree line 
(Roberts 1977, Green 1987), 

In Jjidunesia, leopard.s are fbund only nil Java and the 
tiny offshore island of Kangean; fossil remains date to 
about one million years ago (Henimer and Schutt 1973), 
Van HelvooiL cf id. (1985) suspect that the leopard was 
introduced to Kangean Island, which is situated furlhcr 
from Java than Bali, where leopards do not occur. 
Seidensticker (1986) speculates that leopards (and tigers) 
iire probably absent from the island of Borneo due the lack 
of a large ungulate prey base, and that leopards were 
‘‘squeezed out" from the islands of Bali by the presence 
of tigers, and from Sumatra by an abundance of other 
telids (seven species). 

For a big cal, the leopard is remarkably persisteni in 
the face of human seLtlcnicnt, especially eonsidering the 
high human population densities found throughout much 
of this region, P. Jackson (pers, eoiiim. 1995) suw^ a leop¬ 
ard oil the outskirts of Pakistan’s capital, Islamabad. They 
are still found (in low numbers) throughout Java—despite 
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Figure 13. Distribution of the leopard (F. pardus) in tropical and east Asia. 1, Margalla Hills V (Pakistan): 2. Kishtwar li: 

3, Corbett il; 4, Kumbhalgarh iV; 5, Gir il complex; 6, Anamalai IV; 7 Magarjunasagar Srisailam iV: 8 Melghat IV; 9. Sanjay II; 

10. Namdapha II (India): 11. Manas IV*' (India) + Royal Manas II (Bhutan) complex; 12. Pablakhall IV (Bangladesh): 13, Wilpattu II (Sri 
Lanka); 14. Alaungdaw Kathapa H (Myanmar); 15. Huai Kha Khaeng IV complex; 16, Khlong Saeng IV complex (Thailand); 17. Taman 
Megara II (Peninsular Malaysia); 18. Ujung Kulon II; 19. Meru Betirr li (Java); 20. Pulao Kangean Game Reserve (Kangean island, 
Indonesia): 21. Xe Bang Mouane (proposed): 22. Phou Khao Khouay (proposed: Laos); 23 Nam Bai CatTion II; 24 Ba Bo II (Viotnam); 

25 Royal Chitwan ir* complex; 26 Shey-Phoksundo II complex (Nepal); 27. Medog IV; 28. Gaoligong Mt. IV; 29. Xlshuangbanna IV; 

30 Wolong IV*; 31 Baishui River I; 32. Shennongjia IV*; 33. Mt. Fanjing IX*: 34. ChebaJing JV; 35. Wuyl Mts. IV*; 36, Mt Jiulong JV; 

37. Guniujiang IV; 3S. Mazongling IV; 39. Liupan Mt IV; 40. Lipan Mt. IV; 41. Luya Mt. IV; 42. \Afuling Mt, IV; 43. Changbai Mts. IV* (China); 
44. Kedrovaya Pad I (Russia); 45, ML PaeKdu IV* (North Korea); 46 Mt, Chin V (South Korea), 


the fact that the island is one of the most densely populated 
aieas in the world. 

Population Status 

Global: Catcgoi'y 5a(A). Regioniil: Categojy 3(A). ILJCN: 
Amur leopard subspecies orier^taiis and Sri Lankan sub¬ 
species kotiya Endangered; North Chinese leopard japa- 
nensls Vulnerable: Javan leopard muias Indeterminate. 
Seidenslicker (19S6) suggests that leopards have increased 
throughout the region as tigers have declined. Leopards 
are belter able lo survive outside protected areas, but in 
most cases populations can be expected to show a declin¬ 
ing trend due to habitat loss, depletion of prey, and direct 


hunting. Leopards are now confined to one isolated habi¬ 
tat block in Bangladesh (KJian 1986), and have been 
greatly reduced in the mountains of northern Pakistan 
(Roberts 1977). Sanliapillai ai (1982) estimated the 
number of leopards in Sri Lanka at 400-600 based on den¬ 
sities of one adult per 20 (Clark 1901) to 30 km^ 
(Eisenberg and Lockhajt 1972) in remaining forest habitat. 
They believe that numbers have fallen by 75% since the 
turn of the century. 

The Russian range of the Amur leopard, P.p. orkfUaVis, 
shrank dramatically between 1970-1983, as leopards di.s- 
appeared from the southern parts of the Sikhote-Alin 
mountains, a stronghold of the tiger, losing about 80% of 


80 






P3fi f: Species Accourrts. Chapter 3. Tropical Asia, Leopard 


Iheir former range (Pikunov and Kurkishko 1989), Just 
prior to their disappearance, Heptner and Sludskii (1972) 
had staled thal the range of the Amur leopard had 
remained relatively stable over the past century. Another 
census was conducted in 1991, wliicli docmnenled a minor 
loss of range in the south since 1983 (Korkishko and 
Pikunov 1994: compare Figs. 14 and 15). Overall, the 
popidaiion has remained relatively stable over the Iasi 
decade, ai a very low level. Korkishke and Pikunov 
(1994) estimate numbers at no more tlian 28-31 (6-9 males 
|4-6 adults, 2-3 sub-adults|; 19 females 114 adults, five 
siib-adulis’l: three sub-adults of unknown sex: Korkishko 
and Pikunov 1994). 

Amur leopards are now believed to be practically 
extincl in the mountainous regions of China’s norihern- 
most province, Heilongjiang (Ma Yiqing In lilL 1993)^ 
although some may persist in the Changbai Mountains in 
Jilin province along the North Korean border (D. Prynn, 
pers, comm, in Shoemaker 1993), Tn South Korea, the 


last record of an Amar leopard is from 1969, when a leop¬ 
ard was captured on the slopes of Odo Mountain, in South 
Kyongsang province. Tracks have been seen on the Chii 
and Somk Mountains, indicating that they have not coiii- 
plcidy disappeared (Won 1988, Won Pyong-Oh in liiL 
1993). In North Korea, Attiut leopards may still survive In 
Ihe northern mountains (Won 1968, Prynn 1980, Won 
Pyong-Oh in iin. 1993). Pikunov and Korkishko (1994) 
consider poaching to be ihe main factor currently limiting 
leopard numbers in Russia, and the Amur leopard musi 
now be considered critically endangered. 

Based on density estimates of one leopard per 10 kin^ 
in moderately suitable habitats and one per 5 km- in favor¬ 
able habitats, Santiapillai and Raiiiono (1992) estimated 
the Javan population to be 350-700 animals. Its strong¬ 
holds are in the pnitccted areas shown in Fig, 13, as well as 
in more remote montane areas. These densities are con¬ 
siderably higher than Rabinowitz's (1989) estimate of one 
per 25 km- in tropical dry forest in Thailand: however, the 



Figure 14. Distribution of the Amur leopard in Russia in 1971. S.P. Kucherenko in Heptner and Sludskii 
(1972: 221). h Boundary of region of permanent residence; 2, Best sites of habitation; 3. Region of very rare 
find temporary intrusions beyond zone of permanent occurrence; 4. Directions of individual intrusions from 
Ghin^ during 1930 to 1970, 
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leopard may occur ;ii higher densities in Java since the 
tiger's exTinerion in the mid- 1900s <Hoogewcrt' J 970). 

The ability of IcMjpards to persist despile habitat loss and 
fragmentation is best illustrated by the case of India, where 
leopards have been estimated to number some 14,000-^ 
wiih half in protected areas (Wildlife Institute of India 
iinpubf data). Between 1982-1989, 170 people were 
killed by leopards, with the majority in the Kiimaoii and 
Garhwal hills of Uliar Pradesh, where Corbett (1948) 
hunted man-eating leopards In the early part of this cmtLiry 
(Johnsingh ^tL 1991). I .etipatds are also coiiumm in the 
foothills of the Nepalese Himalayas, despite a dense 
human populution. 

Rabinowitz (1989) loLind that male leopards in the Huai 
Kha Khaeng WS maintained slightly overlapping home 
ranges of 27-37 kjti-, while females had ranges of 11' 17 
kni- within the ranges of males. One male’s home range 
was largest (17-18 km-) during the early rainy season 
months oi June and July, and smallest (4.4 km-) during the 
heavy rains and tioods of September and October. In 
Nepal's Royal Chitwan NP, Seidensticker e/tr/. (1990) 
found similar-si/ed female home ranges orbclwceu 7-13 
km^. Pikunov and Korkishko {1989) reported that home 
ranges of Amur leopards, based on snow tracking, have 
been esti mated at 50-300 kjii-. 

Protection Status 

f4THS Apj-Kindix 1. National legislation: fully protected 
over most of its range. Hunting prohibited: Bangbde<ih. 
China, India, Indonesia, Laos, Malaysia, Pakistan, Russia, 
Sri Lanka, Thailand, Hunting regulated: Nepal (a low 
level of trophy hunting was permitted until recently: C. 
McDougal in lin, 1992). No legal protection outside pro¬ 
tected areas: Bhutan, No information: Cambodia, North 
Korea, South Korea, Myanmar, Vietnam (Nichols et ctL 
1990, Shoemaker 1993. R. Suiter in lift. 1993). 

Principal Threats 

Leopards are threatened by a depicted wild ungulate prey 
base ill many arcus such as the Russian J\ir East 
(Korkishko and Pikunov 1994)—and are persecuted when 
they turn To livestock. Domestic stock has been found to 
bo a major component of leopard diet outside protected 
areas (Schuller 1977, Seidenslicker 1990). Seiden- 
sticker ct aL ( 1990) studied leopards living at the shai ply- 
dcmarciited boundary of Chitwan NP, and concluded that 
the availability of domestic livestock allowed leopards to 
live ut a higher den.sity than could be supported by wild 
prey. Howevcu high juvenile and adult mortality, cou¬ 
pled with suitable habitat left unoccupied for extended 
periods after a resident's death, indicated that the leopard 
population was having a difficult time maintaining its 
jiumbcrs due to persecution. 

Illegal commercial hniuing, for pelts and for bones for 


figure 15. Distribution of the Amur leopard in Russia in 
1991 (Korkishko and Pikunov 1994), The city of Vladivostok, 
shown in Figure 14, is located about 75 km southeast of the city 
of Ussuhisk, just off the edge of this map. L border of Kedrovaya 
Pad I; 2, border of Barsovy Special Reserve; 3. border of a pro¬ 
posed national park on the Shufan plateau; 4. localion of leopard 
tracks in 1991. 


tiudilioiial medicine, is widespread in the region (Sayer 
1983, Anon. 1986, Ma 1986, Barnes 1989, Anon, 1990b, 
Chazee 199(1, Humphrey and Bain 1990, Low 1991, Anon. 
1992g, 8aniiapillai and Ramoiio 1992, Johnson a af, 
1993b, Korkishko and Pikunov 1994), While habitat loss 
is still a significant threat, the leopard does well in .sec¬ 
ondary growth, and is not as vulnerable a.s other fc4ids to 
forest clearance (Johns 1989), 

The Amur leopards of Russia are additional Iy ihreat- 
ened by the small size of I he population: father-daughter 
and sibling matings have been observed t>n two occasions 
(Korkishko 1986). Korkishko and Pikunov (1994) found 
that the average litter size (measured by tracks in snow) 
fell from 1.75 in the winter of 1973, to 1,6-1.75 in rhe win¬ 
ter of 1983, and to 1,0 in the winter of 1991. They point 
out that it cannot be detennined at present whether the 
dix>p IS due to genetic factors, such as a decline in fertility, 
or is merely a demograpliic fluctuation. 

Action Planning 

Pi ojects 67 and 68. 
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Jungle cat, Felis chaus 
Schreber, 1777 

Other Names 

Swiinip cat. reed cat (Knglish): chi\[ des inarais, chat de 
jungle (French): Rohrkaton Suniplluchs (Geim;m); gaio 
de la jungla. gatodc los pantanos (Spanish). 

Aw;jongli mckoori (Assamese. India); wab, ban 
beral (Bengali: Bangladesh, India); conglin mao, limao 
(Chinese); semhalado [a cat living on the boundary of a 
village] (Gujarati: India); jangli billi, ban bilao, khattas 
(Hindi: India); kaadu bekku, bokana kodi (Kannada: 
India): mco pa (Laos): kattii poocha f Mulayulam; India): 
baoga (Marathi: India); kyaung ba, taw kyaung 
(Myanmar); wal ballala, hundun diviya (Sinhalese: Sri 
Liinka); kadii poona ('raniil: India. Sri Lanka); maew pa, 
sewa kralay (Thailand). 

North Africa and Soiahivcst Asia: hizoon cl berr. qai- 
wahsliee (Arabic): chegna katu (Aniicnia); chcl pshigi 
(Azerbaijan): smunchii (Dan; Afghanistan); gurheh siah, 
gurbeh i kiihi (Farsi; Iran); iclianis caia (Georgian): pishik 
(Iraq): kamish niishiki (Kazakh); hizoon, pcshcelj-kay- 
wee, pislieek-kaywee, kitkakive, kithakaywee (Kurdish): 
kamish suloosunu (Kyrgyz): kameshovy koi, bans 
(Russian); saz kedisi (Turkey); sabancha, jualiiii (Uzbek). 

Description and Behavior (Plate 10) 

Like the sci val, ihe jungle cal has long legs and a slcndci 
build. The liir is generally sandy brown, reddish or grey, 
and is unpatiemed except for stripes on the legs and f)cca- 
sionally the throat, which are very light in the south of its 
range and darker in the nonh (Pocock 1951, Heptner and 
Sludskii 1972, Harrison and Bates 1991), The winter coat 
is darker ajid denser than in summer (Hcptiicr and Sludskii 
1972). Melanistic individuals are occasionally reported 
(Pocock 1939a, Chakraborty ciai. I9KX, '\\ Roberts in iitr. 
1993). Jungle cals have black ear tufts (up to 15 mm in 
length: Roberts 1977). The tail is relatively short, averag¬ 
ing about 40% of head-body length (TL=27 ctn; n=49: 
Pocock 1951). Males arc markedly larger than females 
(6J ± 1.5 kg [n=20J vs. 4.2± 1.1 kg [n=i21: Pocock 1951). 
An old male captured in Russiaks Astrakhan reserve 
weighed 13 kg (Heptner and Sludskii 1972). In caplivity, 
males are very proteefive of the cubs, even more so than 
females, and sexual dimorphism may be linked to this 
behavior (Schuueiiberg 1979, H. Mendelssohn in litt. 
1991). Family groups—male, female and cubs—have 
been seen in the wild (Schuller 19b7, Mende]ss<ihn 1989). 
Allayurov (1964) described two jungle eat dens found 
along rivers in Uzbekistan: small hollows in dense reed 


thickets lined wnth old cane leaves and fur. 

Jungle cats arc frequently observed in the daytime. 
They feed primarily on rodents (AUayarov 1964, Schaller 
1967, Heptner and Sludskii 1972, Roberts 1977, Khan and 
Beg 1986, A. Johnsingh in fta. 1991), including large 
rridcnis such as the inlrodueed coypu (weight 6-7 kg) in 
Hurasia(Dal 1954). Heptnei and Sludskii (1972) note that 
2[K) cars were caught in traps over a period of 14 years in 
the vicinity of a coypu fur-larming operation. Jungle cats 
also take hares, birds, reptiles, amphibians, insects, and the 
young of larger mammals such us chilal or wild pig 
(Ralhore and Tbapar 1984). I1iey are strong swimmers, 
and will dive to catch fish (Mendelssohn 1989), or to 
escape when chased by man or dog (Heptner and Sludskii 
1972). One eat in India, observed hiding in a bush while 
stalking a group of grey jungle fowl, appeared to make 
deliberate clockwise movements of its head, rustling 
leaves and attracting the ciiriousity of llie bin Is (Tdisin and 
Tehsin 1990). 

Biology 

Reproductive season: (W) Mating behavior reported in 
Oct in southwestern India (A, Johnsingh in litL 1991): 
Jtinuary-February in central Asia (Allayan>v 1964). Births 
reported in early May in Armenia (M. Akhverdian in fin. 
19 ^) 3 .) 

f\sini.\: (Q five days (Schauenberg 1979 ), 

Geskiiioii: (C) 63-68 days (Green 1991), 

Liiiet size: (C) 2.89 (n=82): range 1-6. 

hiterhirtli hnerval: (C) 93-131 days (Schauenberg 1979). 

Age at se.\a(d inaHiniy: (C) 1 I months (Schauenberg 
1979) - 18 nionilis (Petzsch 1968), 

Ltmgeviiy: (C) up to 14 years (Green 1991). 

Habitat and Distribution 

The jungle cal, despite irs name, is not sirtmgly associated 
with closed forest, but rather with water and dense vege¬ 
tative cover, especially reed swamps, marsh, and littoral 
and riparian environments. It is able to satisfy these 
requirements in a variety o[ habitats across a wide geo¬ 
graphic area (Fig, 16), In sandy and stony desert country 
(sometimes with only very sparse shrub cover: Rt>berts 
1977), it occurs along riverbeds or near oases (Heptner and 
Sludskii 1972, Osborn and Helmy 1980, Harrison and 
Bates 1991. Belousova 1993, E. Matjuschkin/fVf, 1993). 
In southeast Asia, it is typically found in tropical decidu¬ 
ous forest (Lekagul and McNeely 1977, Feng et ai 1986, 
Rabinowitz and Walker 1990, A, Johnsingh in litt. 1991), 
although it has also been reported from evergreen forest 
ill central Viclnum (Trinh 1991), pmbably in association 
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Figure 16* Distribution of the jungle oat (F. chans). 1 Golardi Sulun VI; 2. Karatepe-Aslantas V (Turkey); 3s Mesopotamian marshes 
(not protected: Iraq); 4. Khoshyeylag I; 5. Arjan IV*; 6, Khab-o-Rouchon I (Iran): 7, Lai Suhanra V"; 8* Kirthar II (Pakistan); 9s Royal Sukla 
Phanta IV (Nepal); 10, Specimen collected in a river valley 50 km northwest of Ml Everest (Feng &taL 19QG: Tibet); 11. Gir II complex; 
12. Ranthambore II; 13. Melghal IV; 14, Nagarfunasagar Srisallam IV: 15. Bandipur II; 16. Sanjay II complex; 17. Mouling II (India); 

18. Sundarbans E, W & S IV (Bangladesh); 19. Huai Kha Khaeng IV complex; 20. Kaeng Tana II (Thailand); 21, Yok Don IV (Vietnam); 
22. Flood Plains II complex (Sri Lanka); 23. Borzhom I (Georgia); 24, Kyzyl-Agach I (Azerbaijan); 25, Badai Tugai I (Turkmenistan); 

26. Astrakhan \ (Russia). 


with forest clearance. It does not occur south of the 
Isthmus of Kra. Tt is also found in shrub and grassland. It 
has been recorded up to 2.400 in in the Jlirnaliiyas 
(Guggisberg 1975), and up to ] ,000 m in the Caucasus 
mountains between the Black and Caspian seas 
( Vereshchagin 1959), It was reported from the southeast¬ 
ern mountains of Algeria in the 193fls (3,000 km from the 
Nile River Delta in Egypt, the only place il is known to 
occur in Africa), but the skin, purchased in a market, was 
later identified by Pocock (1951) as an African wildcat 
(Kowalski and Rzebik-Kowalska 1991). 

Jungle cats have adapted well tt> irrigated ciilhvaticm, 
having been observed in many different types of agricul¬ 
tural and forest plantations throughout their range, with 
sugarcane frequently mentioned in tropical Asia (Tikader 
1983, Khan and Beg 1986, U. Karanth m fiiL 1991, 1993), 
In Israel, they are commonly found around pisciculture 
ponds and irrigation ditches (Mendelssohn 1989), 
Vereshchagin (1959) noted that the cals’ use of the semi- 
arid plains of Azerbaijan increased with devciopment of a 
local irrigaljon system and decreased with its abandon¬ 
ment, However, mowing the seasonally flooded riverine 
tugai vegetalioti (trees and shrubs with dense stands of 
tall reeds and grasses) of this region for livestock fodder, as 


well as plowing it under for agriculture, is known to be 
associated with the decline of jungle cat populations in 
some pans of central Asia (Amudarya, Dagestan, 
Kalmykia, Karakalpakiya, Khorezm Oasis, northern 
Osclia and Syrdarya; Hepiner and Sludskii 1972, 
Nurafdinov and Reimov 1972, Esipov 1983, Korneev and 
Spasskaya 1983, Kuryatnikov 1983, Belousova 1993). 

Jungle cats are often spotted amidst human settlemeiii 
(and are frequently reported to take chickens). Pocock 
(1939a) reported ihai jungle cats in Kashmir occupied 
^hicarly every old building about Srinagar," and recently, 
in soul hem India, a bveetiing pair was found occupying an 
old building in an urban area, near coconut palm planta¬ 
tions (U. Karanlh m lift. 1991), 

Population Status 

Globiil: Catcgoiy 5b, Regional (Tropical Asia): Culegoiy 
4, Regional fN Africa & SW Asia): Category 5a. lUCN: 
noi listed. The species is widely consideied common* and 
is probably uiiconmiou only in counliies at tlie edge of its 
range* such as China (Tan 1984, Wang and Wang 1986, 
1987), In Sri Lanka as well, Phillips (1935) 
described the jungle cat as uncommon, and confined to 
the dry, open country t>f the north. 
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Density estimates from natural m^ai habitat in central 
Asia range from 4-15 individuals per U) km- (Belousova 
1993). but where this vegetation type has declined due to 
development density does not exceed two cats per lO km- 
(Nuraldinov and Rcimov 1972), 

Protection Status 

CITES Appendix 11. National legislation: protected over 
part of its range. Hunting prohibited: Bangladesh. China, 
India, Israel, Myanmar, Pakistan, Tajikistan, Thailand, 
Turkey. No legal protection outside protected areas: 
Bhutan, Cleorgia, Laos, Lebanon. Myanmar, Nepal. SH 
Lanka, Vietnam. No information: Afghanislan, Armenia, 
Azerbaijan, Cambodia, Egypt, Iran, Iraq, Jordan, 
Kazakhstan, Syria, Turktnenisian. Ta jikisUm. Uzbekistan 
(lUCN Environmental Law Centre 1986, Nichols vt aL 
1991; A, Bukhnicashvili, U. Ohn. R. Salter. S. Umar ;n lin. 
1993). 

Principal Threats 

Jungle cats do well in cultivated landscapes (especially 
those that lead to increased numbers of rodenis) and aiti- 
ficial wetlands. However, reclamation and destruction of 
naturtd wetlands, ongoing Ihroughoul its range but partic¬ 
ularly in the arid areas (Dugan 1993), still pose a threat to 
the species, as density in natural welhinds is generally 
higher (Allayurov l%4, Belousova 1993), 

Action Planning 

Pmject 80. 

Leopard cat, Prionaiturus 
bengatensis (Kerr, 1792) 

Other Names 

Bengal cat (English); chat leopard du Bcngale (French); 
Bengalkatze (German); gain bengali, galo dc Bangala 
(Spanish); chita biral. ban hiral (Bangladesh); jin chicn 
mao, bao mao, shih hu, shan mao (Chinese); psk jangley 
(Dari: Afghanistan); kucing batu, kucing congkok 
(Indonesia): chita billi (India, Pakistan); nam laniao 
(Kachin); huli bekku (Kunnuda; India); kla hla (Karen, 
Tulain); sua ineo, sua pa, sua nak (Laos); wagati (MahruUi, 
Gbats: India): kucing batu, rimau akar (Malaysia); kye thit, 
ihit kyiik, kya gyuk (Myanmar); Eiiaral, lamaral 
(Philippines), Amumkii kot, beiigalskaya koslika (Russia); 
hen wap (Shan); maew dao (Thailand). 

Description and Behavior (Plato 10) 

Leopiird cats tend to yellowish-hmwn in the tropics and 
greyish-brown in the northern paiTs of their range (Poeock 


1939a, Gao e: aL 1987). There is a gtK)d deal of variation 
in the pelage: for example, Heptiier and Sludskii (1972) 
describe the leopard cat in Russia, with its tiny range, as 
having greater color variation than any other Soviet felid 
except the lynx, which has a much wider range. The leop^ 
ard cat's pelt is dotted with dark spots which are some¬ 
times solid, s^imetimcs rosictics, and the tail is banded with 
black rings toward the lip. Males (3.3-4 kg: ii=6) aie larger 
than females (2.5-3 kg: n=2) (Izawa ef aL 1991, 
Rabinowit?. 1990). Male leopard cats in Russia have 
weighed up to seven kg (Heptner and Sludskii 1972). 
RtKlenis form ihe principal prey (China: Wang Peichao, 
pers. comm to A. Abdnkadir; Japan: Inoue 1972: 
Philippines: Alcala and Brown 1969; Russia: Stroganov 
1962, Heptner and Sludskii 1972: Thai land: Rubinowilz 
1990). The diet also includes young ungulates, hares, 
birds, reptiles, insects, eels, and fish, as well as occasional 
carrion (Heptner and Sludskii 1972, Santiapdlai and 
Suprahman 1985, Gao ct ui. 1987, Yu and Wozencraft in 
press). Although often described as primarily nociurnal, 
four radio collared leopard cats in Thailand were fre¬ 
quently active during the day* and times of peak activity 
varied individually (Rabiiiowitz 1990). 

The taxonomic status of the leopard cal is controversial, 
and needs rc-examination, with the Iriomote cat (see next 
account) being the best example* Is the leopard cat a sin¬ 
gle species with pronounced geographic variation 
(Wozencraft 1993. Yu and Wozencraft in press), or has 
isolation, particularly <m islands, been sufficiently lengihy 
to warrant species recognition for some populations? 
Rubor (1986) has suggested that the leopard cats of Panay, 
Negros, and Cebu, which arc separated from the Sunda 
Shelf by deep water channels, may be a different and 
endemic subspecies of the Philippines in comparison with 
the population found on Palawan, which would be 
expected to have a closer relationship to Indonesian island 
populations (C, Groves, W, Oliver irj iiff. 1993). Vu and 
Wozencraft (in press) recognize the leopard cats of Java, 
Sumatra, Borneo, and Hainan as distinct subspecies, but 
not the cats of the Philippine Islands, which have not yet 
been described. Meanwhile. Heptner (1971) has argued 
that the leopard cat of iiurlhea^^lcni Asia (Aiiuir cat, Rb. 
euptilura) should be considered a separate species, but he 
compared it to leopard cats from southeast Asia and India. 
When compared to Chinese leopard cal populations, his 
distinctions do not hold (Gao et^ii 1987), 

Biology 

Reproduaive season: (W) Breeding is reported to lake 
place once annually in the noitli of its range (hebrUiUy- 
Marcb) (Ognev 1935, Stroganov 1962. Roberts 1977, 
Prater 1971); in the tropics, year-round (Lekagul and 
McNeely 1977, Santiapillai and Suprahman 1985, Gao er 
aL 1987). 
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Figure 17. Distribution of tHe 
leopard cat (R benga!ensis). 

I. Naltar IV (Pakistan): 2. 
Dachigam II; 3. Kecfarnath IV; 

4. Bandipur II; 5. Kanha II, 

6. Balphakram II; 7. MOuling II 
(India): 6. Royal Sukla Phanta 
IV; 9. Royal Chitwan IT* 
complex (Nepal): 10. Huai 
Kha Khaeng IV complex; 

II. Tarutao II (Thailand): 

12. Cue Phuong II; 13, Bach 
Ma Hal Van 11; 14. Nam Bai Cal 
Tien II (Vietnam): 15. Lomphat 
reserve (proposed; Cambodia); 
16. Taman Negara II (Penin¬ 
sular Malaysia): 17. Tabin VIII; 

18, Kinabalu II (Sabah, Malay¬ 
sia); 19. Kutai II (Kalimantan, 
Indonesia), 20, Mere Beliri II; 

21, Ujung Kulong II (Java, 
Indonesia); 22. Berbak IV; 

23. Gunung Leaser 11* com¬ 
plex (Sumatra, Indonesia); 

24. Sundarbans E, W and S 
IV (Bangladesh): 25. St, Paul 
Subterranean River II (Palawan, 
Philippines); 26. Panay Mts, NP 
(proposed: Panay, Philippines): 
27. Calauit Island IV (Philip¬ 
pines); 28. Tawu Mts. IV 
(Taiwan); 29. Tsushima Islands 
protected area (Japan); 30. Mr. 
Paekdu IV* (Norih Korea); 

31. Changbai Mts IV* (China): 

32. Kedrovaya Pad’ I (Russia). 


GesUitton: (C> 56-70 day^ (Nawa Hemmcr I976). 

IJnerskf' (C,W) I-4, usually 2-?> (Risenherg lOHl); np 
to eight (HepltiLT and Sludskii 1972). 

ai sexiuil mahtriiy: (C) as early as eight iiiuiuhs. 

Longevity: (C) up to 15 years, but teeth lost at 8- lO years 
(P, Qui lien tn IiN. 1993 )* 

Habitat and Distribution 

The leopard cat has a wide distrihutLon in Asia, ranging 
up to 3,0()0 ni in parts of its range, which extends into the 
Himalayas along river valleys (Habibi 1977, Heng 
1986). It occurs in a broad spectrum of habitats, from trop¬ 
ical rain forest to tcmperaie broadicaf and, marginally. 


coniferous forest, as well as shnib forest and successional 
grasslands (Heptner and Sludskii 1972. Lckagul and 
McNccly 1977, Santiapillai and Supraliiiiaii 1985, FcJig 
1986, Caj aL 1989a, Ha Uinh Due m ftif. 199L T. 
Roberts ht fin. 1993). The northern boundaries of its range 
are limited by snow cover; the leopard cat avoids areas 
where snow is more than 10 cm deep (R’onnozov 1946). 
ft is not found in the cold steppe grasslands (Ognev 1935), 
and generally does not occur in arid zones, although there 
am a few records from relatively dry and treeless areas in 
Pakistan (Roberts 1977). i.eopard cats usually live in 
proximity to a water source (Gao et uL 1987), and can 
occut)y refuge siri[>s of riverine forest in areas otherwise 
deforested (John.s 1989: 99). They are arboreal to some 
extent: in Thailand, one cat w;ls radio-located resting in a 
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Incc at a height of over 20 meters (Rabinowilz 1990). 

Leopard cats occur commonly in dense secondary 
gixmtlL [iicluding logged areas, and have been I’oLind in 
agricultural and forest (rubber ircx, oil palin) planlaiions 
(Harrison 1974, Davies and Payne 1982. Santiapillai and 
Suprahman J985, M. Khan i}i Ha. 1991) even breeding 
in hill coffee plantations in souiliern India (U. Karanth //( 
lin. 1993). Some have speculated that secondary forest 
may be preferred to prijnary foresl (Banks 1949, 
S;iiitiapillai and Supnibrnan J985], Leopard cats can live 
close TO rural settlements, occasionally raiding poultry, and 
have recently been reported from the outskirts of Beijing, 
where they were thought to have disappeared years ago 
(Tan Bangjie in litt 1991), 

Leopard cats arc excellent swimmers (the type speci¬ 
men was caught swimming in the Bay of Bengal |Pocock 
I917|), and have successfully colonized offshore islands 
throughout their range. They arc found on small islands 
off South Korea (Japan: Tsushima islands; S* Korea: Cheju 
Island), Sumatra (Santiapillai and Suprahman 1985), 
Thailand (Legakul and McNeely 1977, Thailand Royal 
Kore.st Depu in fin. 1993), Vietnam (R. Cox, pers. comm.), 
China (Lu and Sheng 1986). and India (Wildlife Institute 
of India iinpubl. data). Small islands with leopard cal pop¬ 
ulations are shaded black in Fig, 17, 

Two radiotelemetry studies have produced the first data 
on home range size lor leopard cals, although densities 
have not been esiimaled. On the 4’sushimu islands, Izawu 
ef ai (1991) reported average home ranges of 0.83 km^ tor 
five Tualcs and one female. In dry tropical forest in 
Thailand, home range .sizes for three males and one female 
ranged between L5-7,5 with core area.s of 0.7-2 km^ 
(Rubinowitz 1990). 

Population Status 

Global: Category 5b. RegioiiEil: Category 5b. lUCN: not 
listed. Leopard cats are coninion (relative to other felids) 
across much of their range. Island populations are the 
most vulnerable. In the Philippines, where the current 
state of the forests is arguably the worst in tropical Asia 
[Colltns etai 1991), the leopard cai i.s certainly in Imuble 
(Cox 1988), It has perhaps been extirpated from Cebu, 
which is largely deforested, and lias probably been elimi¬ 
nated from most of ils former range on other islands (W, 
Oliver in tin. 199.3), On the Tsushima islands, leopard cats 
are estimated to iiujnber less than 100, down from per¬ 
haps 2(KJ’30() individuals in the I960s-I97()s (M, Izawa 
in Hit. 1991). On Taiwan, they arc seldom caught in the 
traps set by aboriginal hunters (Nowell 1991). 

Protection Status 

Cri’bS Appendix Ih P.h. bt^n^alefists CITBS Appendix I; 
In 1985 the Chinese population oi‘ P.h. bengafensis was 
downgraded to Appendix 11. tn ] 994 the CJTLS Confer¬ 


ence of the Parties voted to downlist PJy. benguicnsts to 
Appendix 11 for all range countries except Bangladesh, 
India and Thailand, whose populations remain on 
Appendix L National legisluLion: protected over part of its 
range. Hunting pnihibited: Bangladesh, Hong Kong. India, 
Indonesia, Japan, Malaysia (except Sabah), Myanmar, 
Nepal, Pakistan, Russia, Thailand, Taiwiin. Hunting and 
trade regulated: South Korea, Laos, Singapore. No legal 
protection outside protected areas: Bhutan, Bninei, China. 
Philippines, Vietnunn No iiiformaiion: Afghanistan, 
Cambodia, North Korea, (Nichols at, 1991; IJ, Ohn, R, 
Salter in fin. 1993; A. Amirkhanov^ pers. comm ). 

Principal Threats 

The leopard cat appears to be more tolerant of dcforcsla- 
Lion and habitat alteration than other Asian fclids, with 
[he exception of the jungle cal. However, it is not invul¬ 
nerable, as attested to by population declines on small 
islands (l/awae;^^/, 1991). Captive breeding programs ate 
being developed for the populations on Tsushima (Japan: 
T. Doi in Hn. 1993) and Negros islands (Philippines: E. 
Alcala, pens, comm.). 

In China, the center of its range, commercial exploita¬ 
tion has been heavy, especially in Ihe southwest (Yu 
Jinping/n//;/. 1993). Exports fmm China jumped in 1984, 
averaging roughly 2()(),000 skins annually through 1989 
(WCMC, Linpubl. dam). The actual harvest is much higher; 
a 1989 survey of major Chinese fur companies revealed 
estimated stockpiles of over 800,000 pelts (Yu and 
Wozcncraft in press). While harvests of leopard cat have 
been high in the past, averaging 150,000 annually from 
1955-1981 (Lu and Sheng 1986), the annual take frtjm 
1985-1988 is believed to be of the order of 400,000 (Yu 
Jiiiping/f^ (n/. 1991). The European Community, formerly 
the primary destination for leopard cat pells exported from 
China, imposed an import ban in 1988, and Japan became 
the main consumer, at a lower Icvef importing 50,(XX) skins 
in 1989 (Johnson and Fuller 1992). There is also a sub¬ 
stantial domestic market (Johii.son ct ai 1993). Concern 
over the situation has grown. In April 1993, CITES called 
on Parties to refrain from importing leopard cal products 
from China until it had implemented a scries of recom- 
mcjidations to control and manage the trade. A projeci to 
investigate the status of the species and to advise the 
Chinese government on ihe design i)f a sustainable man¬ 
agement program is underway (.Tohnson and Fuller 1992, 
Johnson et ciL 1993). 

Leopard cats can hybridize with domestic eats, as is 
shown by the popular domestic breed, the ‘’salari cat," 
Hybridization in the wild has been reported (Hcplner and 
Sludskii 1972). 

Action Planning 

Project 13. 
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Iriomote cat, Prionaifurus 
bengalensis iriomotensis/ 
Incertae sedis {\ma\zum\f 1967) 

Other Names 

Chut d'Iriomote (French); Ij iumoie-Kai^e (German); galo 
d’Iriomote (Spanish); Yameneko (Japan). 

Description and Behavior (Plate 10) 

The Iriomote cat was first described tor science in the late 
J9G0s, when Imaiziimi (1967) labelled it “probably one of 
the most primitive species among (he Afiiaiic Felidaes'" It is 
found only on Iri^jitiote island, an island of 293 kna^ at die 
southernmost lip of the Ryiiku chain, located about 200 kin 
eiust of Taiwan, Irnaizumi (1967) considered the Iriomote 
cat to be a highly differentiated form based upon the fol¬ 
lowing principal characters: the ventral border of the 
paraoccipiml process separated i'roiii the auditory bulla; an 
oval disc on each side of the basisphenoid and basioccipi- 
tal region; P3 with postcnj-extemal comer evenly rounded, 
without a cingulum cusp; and auditory bullae unusually 
Sfuall. 'Fhese characters, however, are polymorphic in the 
leopard cat (Pctzsch 1970. Corbett and Hill 1993). 

Thc Iriomote cal is currciiUy classiHed as a subspecies 
of the leopard cat iP.h irioritoteftMw Wozeiicral't 1993, 
Yu and Wozencraft in press), albeit one “subjected to 
extreme selective pressure with the jllenckint possibility of 
genetic tirilV' (Glass and Todd 1977). However, it was 
originally described as a monotypic species (MayaUttrus 
irioniotefish: Iniuizumi 1967), and is also known as a 
species closely lelated to the leo|>ard cat {Pnonmlirms h i- 
umcftcnsi.i: Hcinmcr 1978a, Ijcyhausen 1979, Corbett and 
Hill 1993), Moreover, based on skull characters, close 
relaiionsliips have been suggested between the Iriomote 
cat and ihe Asiatic golden cat, the Bornean bity cat (kfroves 
1982), and the maibled cut (Leyhausen and Pfleiderer 
1994). Ley hausen and Pfleiderer (1994) also slate that 
the Iriomote cal has incompletely sheathed and semi- 
rclractiJc claws, resembling the fishing and flat-headed 
cats. They maintain that the Iriomote cut has more in com¬ 
mon morphologically with other cuts of the three genera 
Prionathinis, Profit/is, and Piinlofeiis Ilian with the leop¬ 
ard cal populations of east and southeast Asia. According 
to their analysis, the Iriomote cat is most properly classi¬ 
fied as Pnonaihints iriomotensis, although fuilher inves¬ 
tigation may well lead to the resurrection of the original 
genus Mayaihmts, 

However, while I^yhausen and Pfleiderer (1994) argue 
for a rcJativety distant relationship between the leopard cat 
and the Iriomote eat based on morphological characters, 
molecular analyses have led (he investigators to conclude 
lhal the leopard cat is the Iriomote caFs closest relalivc 
(Wurster-Hill et af. 1987, Masuda eral. 1994. Suzuki er 


aL 1994). The latter two studies suggest that the Iriomote 
cat separated from the leopard cat less than 200,000 years 
ago, which coincides with the geological isolation of the 
Ryuku £irchipelago. Neither study made recommendations 
on whether science should consider the Iiiomote cat a full 
species or a leopard cat subspecies, noting only that the 
Iriomote cat has evolved some unique morphological char¬ 
acters compared with the mainland la^pard cai. 

The repercussions that classification of the lri<^moie 
cat has for its conservation make it an extremely important 
case study for reconciling the results of molecular and 
morphological analyses (see discussion of this issue in the 
research chapter). Is it the world’s most endangered cat 
species, or rather a disiinciive island population of one of 
the world's most common cats? A project is pul forward 
in Part Til to resolve this conundrum. 

The Iriomoie cat has □ dusky brown pell with rather 
long hair, patrerned with horizontal rows of darker spots 
which tend to form indistinct bands. It has a relatively 
elongate and low-slung build, with short legs and tail 
(TL=l9cm, 32% of head-body length |n=31: Imalzuini 
1967), Average weight is 4,2 ± 0,6 kg for males (n-16), 
and 3,2 ± 0.3 kg for females ([i=10) (tzawa ei ah 1989), 
The diet of the Iriomoie cat has been studied in detail 
(Yasuma 1981, 1984, 1988); 96 prey species were identi¬ 
fied from 849 scats. Major prey sfTecies include the com¬ 
mon rat (36%), Ryuku Hying fox (16,6%), birds 
(brown-eared bulbul and banded crake: 7.4%), and 
Kishinouc skiiik (18.6%). A variety of in.secis are fre¬ 
quently eaten (including 39 species of beetle), but they 
contribute little to the diet by weight (Yamaya and Yasuma 
! 986). Amphibians, crabs, and fish are occasionally taken. 
The Iriomote cat is primarily luxrtujnaJ. pailially arboreal, 
and swims well (Yasiiina 1981). 

Biology 

Ri^proJiictivc season: (W) Mating ill February-March and 
SepLcmber-Oclober. based on vocalizations, Eirlhs 
observed only late AprlLMuy, 

Gestation: (W) approx, 60-70 days, 

Ijf!ersize:{W} i-4(Yasuma 1984, 1988). 

Longevity: (C) One male kept by The Okinawa Kodo- 
monokuni Zoo died at an age of over 10 years (T. Doi in 
Utt. 1993). 

Habitat and Distribution 

Found only on Iriomoie Island, al ihe southernmost tip of 
(he Ryuku Island chain, which is part of the archipelago 
stretching from Kyushu lo Taiwan known as Nansei Sholo 
(Fig. 18). iriomoie Island con.sists predominantly of low 
mountains (300-4(>() m) covered with sub-rropical ever¬ 
green broadleaved primaiy forest, including extensive bolts 
of mangrove along waterways. The Nansei Archipelago 
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Figure 18. DrstrlbutJon of tho Irlcmote cat (P. b, Momotensis), 


has a high degree of endemism, and has been tenned ihe 
''Galapagos of the Oient/’ People came to the island only 
after the second World War, folJowing spraying of DDT by 
ihc Americans to eradicate malaria (P. Ley hausen in lilt. 
1977), and by 1991 numbered around L500(l7awa et. al. 
199 J). Settlement is concenlraled mainly along the coast 
from the northwest to the southeast, with the center of the 
island being relatively undisturbed (Barber ert//. 19i54, 
Anon. 1992a). However, the hioniole cat typically iiihab 
its the low altitude coastal areas of the island alongside 
the human population, rather than Ihc protected montane 
aiea at the island's center (Izawa ei ai 1989)* 

Population Status 

Kol ranked here for vulnerability, but with its liny range 
and small population size, the Irioinole cat as a full species 
would be in Categoty 1, and qualify as the world’s rarc.sl 
and most vulnerable cat. lUCN: Endangered. The popu¬ 
lation is estimated to number less than 100 individuals, but 
is thought to have remained stable since monitoring began 
in 1982 (lzawacfdA 1989). 

Radiotelcmetry studies carried out from 1982-1988 
found that males had larger home ranges than females, at 
2.96 ± 1.8 km- and 1.75 ± 0.8 km- respectively. Females 


showed higher residentialily, maintaining stable home 
ranges and using one fading site for several years, while 
males tended to shift their area of activity after a peri^xJ of 
several months. In general male home ranges overlapped 
those of other males and lemales, while female home ranges 
seldom overlapped (Tz^wa et ai 1989), Density is approx¬ 
imately 034 animals per km- (M. Jzawa in fin. 1993). 

Protection Status 

CITES Appendix IT National legislation: fully protected 
since 1967, but Jicw endangered species legislation .sets 
stronger requirement.^ for habitat protection, and the 
national government is now investigating ways to expand 
protected area coverage (M* Izawa i>i 1993), The park 
does not protect the most important habitat for the Iriomole 
eat, lowland coastal forest (Izawa ei at 1991: see Fig. 18). 
However, the Japanese government is in the process of 
developing a eomprehetisive action plan for both research 
and conservation (T. Doi in iifL 1993), The best prospect 
for further reserve establishment is along the western 
coastline, hut the area has not yet been studied to deter¬ 
mine its suitabiJily for the Irioniote cut (M. Izawa in fill. 
1994), and creating more reserves on liiomote will be 

politically difficult. 

Principal Threats 

The Iriomole cat is endangered primarily because it is 
restricted to a single population, albeit located on the least 
developed island in Japan. That situation is changing 
rapidly, however, as island residents press Ibr accelerated 
economic gn)wili. Iriomole is promoted as a tourist Icku- 
iion, with the Iriomote cat a major source of appeal. The 
industry is .still nascent, but plans aje being laid for major 
resort development, along with a dam lo provide the eight 
projected hotels with a stable supply of water (Anon. 
1992a), A major airport is being constructed on nearby 
Ishigaki island (20 km away) lo provide a direct link to 
Tokyo, 

While poorly plajiiied tourisl iiilfastiuclure may dam¬ 
age the cat’s habitat, by far the major threats at present 
are agricultural and cattle-raising projects, which are heav¬ 
ily subsidized by the government (Barber c/rj/. 1984, Anon, 
1992a) and involve forest clearance. Conservationists' 
oppi^silion to the Ministry of Agriculture’s projects and 
their calls for legal protection of lowland hahitai have fur¬ 
ther increased the local residents’ impression that the 
Iriomote cat is an obstmetion to economic development. 
Other important threats include road kills, competition 
from a growing population of feral cats, and the risk of dis¬ 
ease transmission from these and other imported mammals 
(Tzawa et ai 1991, M. Izawa in Ikt. 1993), 

Action Planning 

Projects 69 and 70, 
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Species Accounts 

Chapter 4 
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B0X1 

Vulnerability Index to Species of the Region (in order oi vulnerability) 


Asia sub-region 


Species 

Habitat Association 

St [Mar] (Tot) Score 

Geog. 
Range 
(10® kmi) 

Score 

Body 

Size 

Score 

Total 

Score 

Ranking 

Snow leopard, U uncfa* 

I: 1 [6] (7) 0 

S: 2,39 

-1 

L -1 

-2 

1(A) 

Chinese mtn. cat, F. bietr 

N:2 [31 (5) -1 

R: 0.29 

-2 

S +1 

-2 

1 

Manul, O. manui* 

Asiatic wildcat, 

I: 4 [2l (6) 0 

M: 5,08 

0 

S +1 

+1 

2 

F.s. ornata group 

1: 3 [4] (7) 0 

M: 7.00 

0 

S +1 

+1 

2 

Eurasian lynx^ L lynx* 

B: 6 [51(11) +1 

W: 12.61 

+1 

M 0 

+2 

3 


Key: 

* Most or all of this species' range lies within the region 

Habitat Association 

St = number of strong + significant habitats 
N = Narrow (-1); B = Broad (0) 

[Mar] = number of marginal habitats 
(Tot) = total number of habitats 

Geographic Range 

(in millions of km^) 

R = Restricted (-2); S = Small (-1); M = Medium (0); W = Wide (+1) 

Body Size 

L = Large (-1): M = Medium (0); S = Small (^1) 

(A) = Actively threatened 


Regional Criteria; 

Habitat association: Narrow = 5 habitat types; Intermediate = 6-7 habitat types; Broad = 11 habitat types 
Geographic range: Restricted = <1 million km^; Small = 2-3 million km^; Medium = 5-7 million km^; 

Wide = 12-13 million km^ 

Body size: Large = 35-135 kg; Medium = 7-20 kg; Small = <6,5 kg 


Corlinu&d on next page 
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Europe sub-regton 


Species 

Habitat Association 

St [Mar] (Tot) Score 

Gsog. 

Range 

Score 

Body 

Size 

Score 

Total 

Score 

Ranking 

Iberian lynx, L pardinus* 

1: 3 [3] (6) 

0 

R: 0.08 

2 

M 0 

-2 

1 

European lynx, L lynx 
European wildcat, 

I: 5 [1] (6) 

0 

S: 0.95 

-1 

M 0 

-1 

2 

F.s. sftv&stris group 

1: 4 [2] (6) 

0 

S: 1.67 

-1 

S +1 

0 

3 


* All of this species’ range lies wilhin the region 


Regional Criteria: 

Habitat association: Intermediate = S habitat types 

Geographic range: Restricted = <0.5 million km^; Small = 0.5-2 million km^ 

Beefy size: Large = 35-135 kg; Medium = 7-20 kg; Small = <6,5 kg 


See the Introduction to the Species Accounts for explanation of the vulnerability ranklr^ system (pp. 2-6), 


Asia Sub-region 

Snow leopard, Uncia uncia 
(Schreber, 1778) 

Other Names 

Ounce (English); panthere des iieiges. leopaai dcs nciges, 
once (French); Schneeleopard, Irbis (Gcnnan); leopardo 
nival, panlcra cic las nieves (SpanLsh); xue bao (Chinese); 
palang-i-berf’y (Dari: Afghanistan J; bharal he, barfani 
chitu (Hindi, Urdu: India, Pakistan); shan (Ladakhi: India); 
hiun chiluwa (Nepal); Iktu (Pakistan); irbis, irvis (Russia, 
Central Asian republics, Mongolia); snezhnai bars 
(Russian): sarken (Tibetan); chen (Bhutan). 

Description and Behavior (Plate 11) 

The snow leopard exhibits superb cumoutlage Ibr its 
Jiiountaiii enviiuiimcnl of bare rocks ujid snow, being 
whitish-grey (tinged with yellow) in color, and patterned 
with dark grey roscUes and spots. Kuilhci adaptations for 
high altitude life include an enlarged nasal cavity, short¬ 
ened limbs (adult shoulder height is about 60 cm), well- 
developed chest muscles (for climbing), long hair with 
dense, woolly under fur (belly fur grows as long as 1 2 cm), 
and a tail up to one meier long, 75-90% of head-body 
length (Hcmmer 1972, Fox 1989, Jackson 1992), Snow 
leopards molt twice a year, but the summer coat differs 


little frotn the winter in density and length (Heptner and 
Sludskii 1972), The long tail is thought to aid balance, and 
snow leopards will wrap their rails around themselves 
when lying or sitting for added warmth. The snow^ leop¬ 
ard's vt>cal fold is less dcvc]o[>ed than in the panlhcnties, 
lacking a thick pad of fibro-elastic tissue, so that it cannot 
make the low and intense "roars" of w^hich the other big 
cals are capable (Hemmcr 1972, Peters 1980, Hast 1989). 
Males are larger than females, with average weights 
between 45-55 kg as opposed to 35-40 kg for tciriales 
(Jiickson 1992), 

A, Kitchener {in lifi. 1993) has suggested that the snow 
leopard, for which two subspecies have been described 
(Stroganov 1962) but are not generally recognized (e.g., 
Hcmmer 1972, Wildlc/^tvA 1992a), is a prime candidate for 
.subspeciation because of the insular and patchy natuix: of 
its high mountain habitat. Similarly, Fox (1994) draws 
attention to the gap between the main southern snow leop¬ 
ard population and the northeni population in Russia and 
Mongolia, and suggests that the two I'lopulations may dif¬ 
fer genetically. On the other hand, instances of snow leop¬ 
ards migrating up to 600 km have been reported from the 
former U.S.S.R, (Hcpuicrand Sludskii 1972, Koshkarev 
1990: Fig. 1). 

Snow leopards are {opportunistic predators capable of 
killing prey up to three times their own weight (Schallcr 
1977, Jackson and Ahlborii 1988, Fox 1989). with the 
exception of fully grown yak or wild ass. They wall also 
take small prey: in China's Qinghai province, Schuller e; 
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ut. (1988uJ ftmrid lliiii 45% of their summer diet coiisist<^ 
of marmots. In general, their most commonly t^ken prey 
consists of wild sheep and goats (including blue sheep, 
Asinn ibex, maikhor, and argali), but also includes pikas, 
hares, and gamebirds (chukor partridge and snowcocks) 
(Hemmcr 1972, Heptner and Sludskii 1972, L'schallcr 
1977, Jackson 1979, Malloii 1984a, Schallcr ti/. 1987, 
1988a, Fox 1989). Jackson and A hi bom (1984) estimated 
a snow leopard's annual prey requirements to be of the 
order of 20-30 adult blue sheep. In a study of rudio-col- 
lared animals, Jackson and Ahlborn (1988) found that 
adult snow leopards killed a large prey animal every 10-15 
days, and remained on the kill for an average of ?-4 days, 
and sometimes up to a week. Snow leopards lend to 
remain within a relatively small area fur 7-10 days, then 
shift activity to a relatively distant part of their home 
range. Dally distances moved were up to seven km, hut 
averaged one km for males and 1.3 km for females 
(Jackson and Ahlborn 1988), 

Predation on livestock can be significant fSchaller 
1977, Mallnn 1984a, Fox and Chundawat 1988, 1991a, 
Schallei c/J988a,b, Chundawal and Rasvat 1994, Oli 
1994, Jackson etaL 1994), with shK;k losses on the Tibetan 
Plateau averaging about 2% per village, but up to 9,5% in 
some ''hotspots" (Jackson ei aL 1994). Oli ei al (1994) 
analyzed 213 scats of snow leopards living around vlllage.s 
within Nepal's Annapurna Conservation Area, and found 
livcsUJck l emiiins in 17,8%. The proportion increased to 
39% in winter, probably in relation to marmot hibernation, 
deep snow, and a tendency for yak to be less widely dis¬ 
persed at this lime. Snow leopards in this area tot^k live¬ 


stock despite the availabiliiy of blue sheep in relatively 
high numbers (Oli 1991). 

Biology 

Repraductive season: (W) early January to in id-March, a 
time when vocalizations can most commonly be heard 
(.Tackstjn and Ahlborn 1988), (C) same; most births occur 
in May-June (Freeman 1975, 1977, Bloinqvist and Slen 
1982), 

Estms: (C) 2-12 days (Rieger 19H4). 

Estms cyefe: (C) 15-39 days (Freeman 1975), 

Gestation: (C) 98-104 days (Jones 1977, Freeman 1975), 

Litter shv: (C,W) 1-5, usually 2-3, exceptionally up to 
seven (Heptner and Sludskii 1972, Blomqvist and Sten 
19H2, Wharton and Freeman 1988). 

At^e at dispersal: (W) 18-22 months; sibling groups may 
remain together briefly upon independence (Jackson and 
Ahlborn 1989), 

Age at sexual maturity: (C) 2-3 years. 

Age ut lust reproduefion: (C) 15 years. 

Umgevity: (C) up lo 21 years (Blomqvist and Sten 1982, 
WhtUlon and Freeman 1988). 

Habitat and Distribution 

As shown in Fig. 1, the snow leopard has an extremely 
patchy and fragmented distribution, consisting of a mix of 
long narrow mountain systems and islands of montane 


Table 1 

Distribution and Popuiation Estimates for Snow Leopard (Fox 1994) 


Counfa^ 

Area of 

Habitat (km2) 

Estimated 

Populatian 

Literature Source 

Afghanistan 

50,000 

100 - 200 

Map-based estimates (low density} 

Bhutan 

15,000 

100 - 200 

Map-based estimates (moderate density) 

China 

1,100,000 

2,000 - 2,500 

Scliailer 1990, Jackson 1992 

India 

75,000 

200 - eoo 

Chundawat ef a/. 1988, Fox etal. 1991a 

Kazakstan 

50,000 

180 - 200 

Annenkov 1990, Zhirjakov 1990 

Kyrgyzstan 

105,000 

800-1,400 

Zhirjakov 1990, E. Koshkarev, pars. comm. 

Mongolia 

90,000 

500-1,000 

Green 1988, Schaller etal. 1^ 

Nepal 

30,000 

350 ~ 500 

R. Jackson, pers. comm. 

Pakistan 

80,000 

100 - 200 

Schaller 1976,1977 

Russia 

130,000 

50 - 150 

Smirnov etal. 1990, E. Koshkarev, pens. comm. 

Tajikistan 

100,000 

120 - 300 

Sokov 1990. Buzurukov, pers. oomm. 

Uzbekistan 

10,000 

10 - 50 

Braden 1982, E. Koshkarev, pers. oomm. 

Total 

1,835,000 

4,510-7,350 
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Figure 1. Distribution of the snow leopard {U. unc'm) after Fox (1994). 

1. Sayano-Shushenskiy I* (Russia); 2, Pamir-i-Buzung IV (Afghanistan); 4. Khunjerab 11 (Pakistan): 

3. Taxkorgan IV (Xinjiang. China) + Khunjerab II (Pakistan); 4* Hemis II (India): 5. Shey-Phoksundo II 
complex; 6. Annapurna Conservation Area (Nepal); 7. Qomolongma IV (Tibet, China) + Langtang II 
+ Sagamartha IT" (Nepal) complex: 8. JigmeDorji IV (Bhutan); 9. Adult snow leopard captured in the 
winter of 1957-1956 on the shore of Lake Balkhash, more than 600 km from the nearest mountain 
ranges (Heptner and Sludskii 1972), 
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Table 2 

Protected Areas for Snow Leopards by Range State and Size 

(International Snow Leopard Trust, May 1993) 


Country 


<500 km2 


500^1,000 kni2 


Numtior of Proiected Areas 

1,000-6,000 kirt^ 5,000-10,000 knrta 


>10,000 km^ 


Afghanistan 1 

Bhutan 0 

China 3 

India 24 

Kazakhstan 0 

Kyrgyzstan 4 

Mongolia 0 

Nepal 2 

Pakistan 1S 

Russia 1 

Tajikistan 2 

Uzbekistan 1 


1 

0 

0 

8 

3 

1 

1 

0 

1 

1 

0 

3 


0 

0 

5 
7 
0 
D 

1 ? 

6 
2 
0 
0 
0 


0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

4 

0 

0 

0 

1 

0 

0 

0 

0 

0 


Total 56 


19 


21 


5 


Jackson (1992) stresses the importance of establishing more coherent trans-frontier protected area systems, 
such as in key unprotected habitat along the Mongolia-Kazakhstan-China-Russia border areas, 


hLibiLai scullered ihroiighoul a vasl region surrounding ihe 
centrai Asian deserts and plateaus. Although the snow 
leopard’s range eMends over some 2,3 million km^ of cen¬ 
tral Asia, occupied habitat is estimated at only 1.6 million 
km-, most of which is in Tibet and other parts oI'China 
(Fox 1994), Through most of their range, snow leopards 
am associated with sleep rocky slopes with arid and semi- 
arid shiubland, grassland, or steppe vegetation (Fox 1989, 
Jackson 1992), In the mountains of Russia and parts oi 
the Tian Sliaii they visit in open coniferous forest, but 
generally avoid dense fomst (Heptner and Sludskij 1972, 
F, Koshkarev, pers. comm.). 

Snow leopards are generally found at elevations 
between 3,000-4,5Ot) m, although they occasionally go 
above 5,500 m in the Himalaya, and at the northern limits 
of their range can be found between 600-L3(X) Jii (Heplnei 
andSlLidskii 1972, Fox 1989, Schallcr cr 1994). Steep 
terrain broken by cliffs, ridges, gullies, and rocky outcrops 
is preferred (Koshkarev 1984, Mallon l9S4a, Jackson and 
Ahlborn 1984, 1988, Chundaw^aL 1990b, Fox 199 In), 
although in Mongolia and on the Tibetan Plateau they can 
be found in relatively flat country (Mallon 1984b, Schaller 
cr ai 1994), especially if ridges offer suitable travel n)utes, 
and shrub and rock outcrops provide sufficient cover 
(Schaller cf al. 1988a), In general, snow leopards tend to 
move, bed, and mark along linear topographic features. 


such as major ridgclincs, bluff edges, gullies, and the base 
or crest of broken cliffs Uackson and Ahlborn 1988). 

Population Status 

Global: Category 2(A). Regional (Eurasia): Category 
UA). lUCN: Endangered, Estimates of the total snow 
leopard population vary from 4,500 to 7,500 individuals 
(Jackson 1992, Fox 1994). Earlier lower estimates, e.g., 
1,500 by Green (198H) and 4,000 by Fox (1989), retlecied 
a lack of information from large arcus of snow leopard 
range. China is home to the largest number of aniirials 
(mainly in the Tibetan region), and Kyrgyzstan and 
Mongolia bold the next largest pt^pulation. Country esti¬ 
mates are shown i[i Table 1. 

Status surveys for the snow leopard have been rela¬ 
tively extensive, compared to other species, and the 
International Snow Leopard Trust (ISLT), based in Seattle, 
Washington (U.S.), maintains a database of field reports 
and local population estimates. The Trust is developing a 
protocol for standardizing survey techniques (ISLT in 
prep.), and has signed agreements to hold training work¬ 
shops in key range stales (R. Jackson in Htt. 1993). The 
J rust has organized three seminars in central Asian range 
states which have successively refined understanding of 
the snow leopard's status, biology, and dislribution 
(Freeman 1988, Bloniqvist 1990, Fox and Du 1994). 
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Estimates of snow leopard density range from 0.8 ani¬ 
mals per lOf) km^ (Koshkarev 1989, Annenkov 1990) to 
10/100 km- (Jaekson and Ahlborn 1989). Other studies 
have provided density estimates for local populations 
within the following counmes (expressed in terms ol indi¬ 
viduals per 100km^): Nepal—5-7 (Oli 1991):China—0.5- 
4 {Schallcr 1988a,b); India -0.5-6,6 (Fox ct ai J991a); 
Mongolia—4.4 (Bold and Dorzlizunduy 1976) to 5 
(Schallcr fV 1994): Kazakhstan- fl.8-4.7 (Koshkarev 
1989); Russia—0.75-F5 (Sopin 1977). Many of these 
estimates arc derived from indirect sign indices {scrapes, 
scatSn scent sprays, and claw takings) along trails. 

Only a few radiotclcmctry studies documenting home 
range have been carried out (Chundawai 1990b, Schaller 
f’taJ. 1994, M. Oli, pers. comm.). Home range size of five 
snow leopards in prime habitat in Nepal's Langu Gorge 
ranged from 12-39 km^ with substantial overlap between 
individuals and sexes (Jackson and Ahlborn 1989), Slmall 
core areas (consi.siing of 14-23% of total home range) 
were more heavily used and marked. Core areas were 
not exclusive, and were used by different animals at dif¬ 
ferent times. 

Protection Status 

CITES Appendix 1. National legislation: fully protected 
over most of its range. Hunting prohibited: Bhutan (only 
in protected areas, which cover most of snow leopard 
range in this country), China, India, Kazakhstan, Kyrgyz¬ 
stan, Nepal, Pakistan, Russia, Tajikislaii, Uzbekistan. 
Hunting regulated: Mongolia (although trophy hunting is 
310 longer permitted). No information: Afghanistan (Fox 
1989, Nichols et aL 1991. H. Freemain pers, comm.). 

Occurrence in Protected Areas 

Protected areas with estimated populations of 50+ breed¬ 
ing aduhs arc marked with a square in Fig. I (J. Fox, R. 
Jackson m ////. 1993). 

4'he Iiiterrialional Snow Leopard Trust maintains a 
database of protected areas where snow leopards are a) 
definitely, b) likely, and c) possibly present. The total 
number of protected areas currently stands at lOL and 
could rise to I 15-120 when updated fo3^ China and 
Mongolia. More than half of the reserves are less than 500 
km- in size, and arc likely to harbor only a few breeding 
pairs (R. Jackson itt 1993). The 47 protected areas 
where the presence of snow leopards is confiimed add up 
to 224,284 kin^ (GreC]i 1994), about 1 2% of the total range 
of the snow leopard (Fox 1994). 

However, according to Green (1994), the protected area 
network is unlikely to grow much more: while 76 mure 
protected areas have been proposed in the region and await 
official recognition, they will add less than 25,000 km- to 
the total. Nearly all arc in India and will form the frame¬ 


work of a national conservation strategy modelled after 
Project Tiger (Govt, of India 1988); however, itiosi ol' 
these reserves will he less than .500 km^ in size, [eOecting 
the sciiieity of unpopulated land in the country. 

Green (1994) reviewed tlie status of central Asian prt>- 
tected areas known to contain snow leopards. In general, 
the integrity of these protected areas is poor: 65% are 
inhabited by people, and 86% provide grazing lands for 
livestock. Only 49% have management plans, some of 
which arc pending approval while others require updating. 
Cfreen (1994} emphasizes the need to focus attention on 
managing snow leopard populations in unprotected lands, 
noting Jackson and AhlboriTs (1990) estimate that 65% of 
Nepal’s snow leopards live outside the counttyr's protected 
areas (see Part It Chapter I for more discussion cjflhe sta¬ 
tus of protected area coverage for snow leoptud range). 

Principal Threats 

Large ungulates have been hunted out of many areas of the 
high central Asian mountains (Schaller 1977, Cai et liL 
l9S9b, Fox ef ctf. 1991b, Jackson 1992), and large-scale 
pika and marmot poisoning programs have also been con¬ 
ducted on the Tibetan Plateau (Smith a!, 1990, Miller 
and Jackson 1994: see discussion in the next s[>ecEes 
account). Livestock depredation tends to be greater in 
areas where wild sheep and goat populations have been 
depleted (Miller and Jackson 1994, Schailer er 1994), 
although prey availability i.s not the only factor influencing 
depredation (Oli 1994, Jackson el a!, in prep.). Sec Part 
11 Chapter 2 for detailed discussion. 

TTiere is demand for snt^w leopard hones for use a.s sub¬ 
stitutes for tiger bone from the Chinese medicine trade 
(Liao and Tan 1988). lYadcrs will pay up to U.S. Jlil9() 
for a snow leopiud skeleton in Tibet (Jackson et oA 1994). 
In northern Nepal, people have been seen to trade snow 
leopard bones for sheep along the border with Tibet 
(Jackson 1992), Garments of snow leopard fur were once 
highly prized in the fashion world, with high qua lily coais 
valued at up to U.S $5{),t)tJ0 (H, Freeman, pers. comm,), 
Hepinei and .Sludskii (1972) and Fox (1989) review' cen¬ 
tral Asian and Russian expK)rt.s of snow leopard skins dur¬ 
ing the 2t)th centuiy; world trade was of the order of I ,(XX) 
pells per year in the 1920s. Although no Uingor in Intenia- 
tional trade (see Table 1 m Pari II Chapter 4), fur coats 
have been seen for sale in shops in Kathmandu (Bunies 
1989), and '"novelfy” furs have been seen for sale through¬ 
out China, including I’aiwan (Anon. 1987e, Low 1991, 
Jaeks^ifi 1992, Fox 1994), as well as Mongolia (D, Mallun 
m lilL 1994). 


Action Planning 

Projects 71-75, 
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Chinese mountain cat, Fefis 
bieti Milne-Edwards, 1892 

Other Names 

Chinese desert cai (English); chat dc Biel (French); 
Graukat/e (German); galo de Biet, gate del deserlu de 
China (Spanish), mo mao, hirang mo mao, can shihli 
(Chinese); shel misigi (Kazakh); qcl musliiiki (Uygur). 

Description and Behavior (Plate 11) 

The Chinese mountain cat, endemic to China, is one of 
the least-kjiown cats. It has a stocky build, with relatively 
shoit legs. Its coat is pale grey-fawn in winter, somewhat 
darker brown in the summer, and marked with indistinct 
horizontal stripes on the sides and legs. Its ears have shglit 
dark brown tufts. The tail is fairly short (35 cm; Jacobi 
1923), about 40% of head-body length; it is bunded with 5- 
6 dark grey bands, and has a black tip. The auditory bullae 
are moderately large, measuring about 25% of total skull 
length (Pocock 1951). A wild male and female brought 
to the Beijing Zoo weighed nine and 6.5 kg, respectively 
(Tan 1984). 

What little is known of this species in the wild is mainly 
due to the efforts of collectors frojn the Xining Zoo, who 
obtained 34 specimens between 1973-1985 (Liao 1988, 
B. Tan/rt hYf. 1991). Chinese mountain cats are piedomi- 


nantly nocturnal, active from dusk to dawn in captivity 
(B. Tan m Hft. 1991), and hunting primarily in the early 
morning and evening in the wild (Liao 1988). They rest 
and lend their young in burrows, typically situated on 
south-facing slopes. Males and females live separately, 
and the burrows inhabited by females tend to be deeper 
and more secure, with only one entrance (Liao 1988). Scat 
analysis indicates that rodents are the major prey (90%), 
primarily mole-rats, white-tailed pine vole, and pikas. 
Birds, including pheasanls, are also caught. Liao (1988) 
observed mountain cats hunting mole rats by listening for 
Their movements through their subterranean tunnels (3-5 
cm below the surface), and digging them out. 

Biology 

Reproihicfive st^ason: (C & W) January-March mating 
season, litters often bom in May. 

Litter size: 2-4. 

Age ui indepfjuience: 7-8 months (Liao [988). 

Habitat and Distribution 

The Chinese mountain cat is known only from the north¬ 
eastern edge of the Tibetan Plateau (Fig. 2). It has been 
collected most frequently from Qinghai province, but also 
from the mounUiins of southern Gansu and northern 
Sichuan. Reports of it occurring further north and east, in 
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flaLLer, more dcseri-likc lerriiin (F.fx chunuiihf and F,b. 
vellerosu: Pocock 1951), probubly refer respeclively to 
mijiidenliriecl specimens of Asiatic wildcat and domestic 
cat (Haltenorth 1953, Groves 1980). ll may tx:cur along 
the northern edge of the Tibetan Plateau, in the desert 
mountains of Xinjiang tPamir and Kuniun Mountains: 
Wang and Wang 1986, X. Gao in fitt. 1993), but such 
repr>rts have yet to be confirmed (AchulTaiid Petocz 1988, 
A, Abdukadir in litL 1993), The southernmost records 
near Chengdu (Fig. 2) are from the same sort of area where 
the giant panda is found, an ciilirely different habitat type 
consisting of montane bamb^^o I'oresL Allen (1938) notes 
that these specimens, obtained In the late 1 S(X)s in the fur 
markets of Tatsienlu and Sungpan (Sichuan province), 
were probably not locally obtained, and speculates that 
they came from ‘*thc borderlands of the eAircme western 
edge of China or even from 

According to Liao (1988), the Chinese mountain cat is 
found throughout the Datong and Daban mountains 
around Xining (where eight skins were collected by 
Buchner in 1893: Groves 1980), at elevations ranging from 
2,800-4,100 111 , Tt chiefly inhabits alpine meadows and 
scrub. It has also been found in hilly loess steppe and 
coniferous forest edge. Despile its traditional name 
(Chinese desert cat), it appears not to be a de.scrt cat at all 
(Groves 1980), although it may occur there marginally 
(Liao 1988; A, Abdukadir, X, Gao in Hit 1993), Chinese 
specialists meeting in Beijing in 1992 concurred with 
Groves’ (1980) suggestion that it he described as the 
''mountain cat” (Jackson 1992b). 

Population Status 

Global: Category 2, Regional (Asia): Category I. lUCN: 
Insufficiently Known. There is no information on status or 
abundance, and no records of occurrence in protected 
areas. The Chinese m<iuniain cat appears to have a very 
limited distribution, but may have a much wider range 
further west on the edge of the Tibetan plateau. It is inter¬ 
esting that Liao (1988) collected most of his animals from 
mountainous areas very close to Xining and Lanzhou, the 
capitals of Qinghai and Gansu provinces. 

Protection Status 

CITES Appendix 11. Naiicnal legislation: fully protected 
in China. The species is currently classified as a Category 
11 specie.s under Chinese law, and the 1992 meeting of ihe 
Cat Specialist Group in Beijing recommended upgrading 
to Category L which txxiuires pennission of national, rather 
than provincial, authorities to hunt or trade. 

Principal Threats 

Large-seale poisoning campaigns have been conducted 
since 1958 in China in an attempt to control "pest” popu¬ 
lations of pikas, which are viewed as competitors of 


domestic livestock for graze. Zinc phosphide was one of 
the main chemicals used (G. SchaUcr in litL 1992), from 
the onset of control efforts up until 1978, when its use was 
discontinued because it was discovered that it also killed 
carnivores that preyed on pikas. Conlrol programs using 
poisonous chemicals continue lliroughout much of the 
Chinese mountain cat's range (Smith et ah 1990), and have 
eradicated pikas from large areas (A. Smith, pers. comm. 
1994). However, research has indicated that pikas reach 
their greatest densities and cause greatest damage when 
rangeland has already been significantly degraded by 
domestic stock (Shi 1983, Zhong ni, 1985), suggesting 
that the authorities could most effecliveiy control pika 
populations by focusing their efforts cn measures to pre¬ 
vent overgrazing. Healthy predator populations should 
serve to limit pika numbers, as pikas are an important food 
source for a variety ofearnivores and birds of prey (Smith 
etrtl. 1990). 

No other threats arc known. G, Schuller {in iirt, 1992) 
noted that pells of this species can be commonly tbund in 
markets in Xining, and Low (1991) saw two mounted 
specimens for sale in southern China, ll would seem 
unlikely, however, that hunting efforts specifically target 
the mountain cat. 

Action Planning 

Pmjecis 76 and 80. 


Manul, Otocolobus manul 
(Pallas, 1776) 

Other Names 

Pallas's cat (English); chat manul (French); Manul 
(German); gato manul, gato de Pallas (Spanish); yalam 
(Bashkir): malem (Bukharian); tu sun, wulun, manao, 
yang shihli (Chinese); psk kuhey (Dari; Afghanistan); 
malin (Kazakhstan, Mongolia); kazail maliii (Kazakh, 
Ustyurt region); madail (Kyrgyzstan): ribilik (Ladakhi: 
India); manul (Russia), suhanchi (Smirech’e and Kazakh); 
maiia (Soyot); molun (Uygur): malin, dala mushugi 
(Uzbek). 

Description and Behavior (Plate 12) 

Peter Pallas, who first described the manul, erroneously 
suggested that it was the ancestor of the long-haired 
Persian breeds of domestic cut, because of its long fur, 
stocky build and llattened face. The hair on ils undeiparls 
and tail is nearly twice as long as on the top and .sides (Gao 
et al 1987). Like the snow leopard* this presumably helps 
keep the animal warm when it hunts on snow, cold rock, or 
frozen ground (A. Abdukadir m iitt. 1993). The back- 
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ground color of its fur v^iries from grey in the north of its 
njnge lo fox-red in some piirts of the south (Ognev 1935^ 
Pocock J951. Roberts 1977), although greyish aniinnls 
are also found in the south (Heptner and Sludskii 1972). 
The hairs have white tips, proiliicing a silvery, lYosted 
appearunce in alJ but the reddest specimens. The tx)dy is 
compact, with short legs marked with indistinct black 
bands, and a thick, short, black-tippcd tail (about 45% of 
head-body length), Weiglit ranges from 2-4.5 kg (Pocock 
] 939a, Heptner and Sludskii 1972, Gao rt/, 1987). The 
forehead is puderned with small black spots. Its cars are 
small and rounded and set low on the sides of the head. 
The auditory bullaje are enlarged, similar to those of the 
sand cat (Pocock 1951, Heptner and Sludskii 1972). The 
barking call oi the niunul is similar also to that of the sand 
cal (Heptner and Sludskii 1972} and, likewise, the low pro- 
tlle of its licad is an adaptation to hunting in open country 
where there is little cover {Pocock 1907b). 

In the Lake Baikal region, analysis of 502 scats found 
pikas lo form the major purl of the muiuirs prey (89^^f5), 
with small rodents also frequently taken (44%). Other 
prey included susliks (3%), birds ( 2 %), and insect]vores 
(I ^i) (Fetisov 1937). Bannikov (1954) reported that one 
cat’s stomach from Mongolia eoiilaincd the remains of 16 
voles: another contained two pikas, one vole, and a ham¬ 
ster. Pikas and small rtxlents were also reported to be the 
major prey in Ladakh (Slockley 1936) and China (Feng ct 
ui 1986, Gao eJ dti 1987, Anon. 1987a. Cai ei d, 1989a}. 
One cat in Baluchistan, Pakistan, was found feeding on 


chukor partridge (Roberts 1977). Manuls are general ly 
crepuscular, being most frequently encountered at dusk or 
in early morning, but are occasionally seen ul mid-day 
(Jdcpiner and Sludskii 1972). They den in small caves 
and rock crevices, and may take refuge in the burrows of 
other animals such as marmois, foxes, and badgers 
(Bannikov 1954, Y. Mappers, comm. 1992). Heptner and 
Sludskii (1972) reported that tame manuls hunting lor 
rodents caught not only animals running uji the surface, 
but also successfully ambushed them by hiding near exits 
of harrows, using their paws to fish out the inhabitants 
when the holes were shallow enough. 

Biology 

Reproductive season: (C & W) Most litters born April- 
May (Fetisov 1937, Bannikov J 954, B. Tan in UiL 1991 

Estms: fC) 26-42 hours (ii=l r LSchauenberg 1978) - 5 days 
(n=2; Mclien 1989). 

Estnts cycle: (C) 46 days (n-1: Mellen 1989), 

Gestauon; (C) 66-67 days (n=2: Mellen 1989); 74-75 days 
(n=l: Schauetiborg 1978). 

Utter size: (C,W) 3.57 ± 0.53 (n=7: Mellen 1989): range 
up TO six or eight (Heptner and Sludskii 1972). 

at sexual maturity: (C) females - one year (Mellen 
1989). 

Longevity: (C) up to I L5 years (Jones 1977), 



Figure 3. Distribution of 
the manul (O. ma/tt/i). 

I. Khoshyeylag 1; 2. Moteh 
V (Iran); 3. Syunt-Khasardag 
+ Kopetdag I complex; 

4. Badkhyz I (Turkmenistan}: 

5. Ziarat Juniper IV (Pakis¬ 
tan); 6. Taxkongan IV; 

7. Agin Mts. IV; 0. Boghdad 
Mis. IX', 9 Wolong IVq 
10. Qomolongma IV (China); 

II. Specimen collected from 
the Sarai-Bulag Mountains, 
near Yerevan, Armenia 
(Ognev 1935). 
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Habitat and Distribution 

The mantil is adapted to cold arid environments and has a 
wide disirihuLion through eenlral Asia (Fig, 3), but is rela¬ 
tively specialized in its habitat requirements. It is found 
in stony alpine desert and grassland habitats, but is gener¬ 
ally absent frojii lowland sandy desert basins (Bannikov 
I9M: E. Matjuschkin ft) 1993), although it may pene¬ 
trate these tircus along rivci courses (Ognev 1933): i.e., it 
has been recorded fmiii the D/ungariaii Busin and Takla 
Makan Desert in Xinjiang, China (A. Abdukadir ift lirr. 

1993). The small southern populations in Baluchistan, iso¬ 
lated from the main population, occur in montane juniper 
steppe (Roberts 1977). The manul's range ends in the 
north where the steppes meet coniferous taiga forest 
(Bannikov 1934). it has been found al altitudes up to 
4,800 m (Feng et aL I98fj), but it does not occur at such 
high elevations as the snow leopard, and is more strongly 
tissueialcd willi Hut, rolling steppe and south-facing slopes 
where deep snow cover does not accumulate. Exposed 
HK-'k o Lite nips or expanses of talus are a strong character¬ 
istic of its habitat (lleptuer and Sludskii 1972). Manuls 
have been collected from the fringes <jf cultivated areas in 
China's Qinghai province (Cai e/r/Z. f989a). 

Population Status 

Global: Category 4. Regional (Asia): Category 2. lUCN: 
Insufficiently Known. The maiuil has been described as 
most abundant on the cold grasslands of Mongolia and 
Inner Mongolia (Mallon I9S3, Feng cf ai. 1986. Y. Ma. 
pers. comm. 1992). On the Tibetan Plateau, it occurs 
widely but is nowhere common (G. Schallcr in Int. 1993), 
as most of the region lies above 4,500 m in elevation, 
Elsewhere, the species is considered vulnerable to rare and 
uncommon: Afghanistan (Habibi 1977), Lakdakii, India 
(Mallon 1991), and Pakistan, especially the small, iso¬ 
lated populations found in Baluchistan (Roberts 1977), 
Jn particular, the manul has disappeared in recent years 
from much of the Caspian region (Bannikov and Sokolov 
1984, Belousova 1993), Y. Ma (pers, comm, 1992) reports 
that it has been eliminated from the easternmost parts of iis 
range in China due to hunting. 

Protection Status 

CITES Appendix 11. National legislation: lacking infor¬ 
mation, Hunting prohibited: Armenia, A/.erbuijan, China, 
India, Iran, Kazakhstan, Kyrgyzstan, Mongolia, Pakistan, 
Russia, Turkmenistan, Uzbekistan. No information: 
Afghanistan. Georgia, Tajikistan (Nichols ct cti J99i, 
Belousova 1993, lUCN Envl. Law Ctr, in Jiff. 1994). 

Principal Threats 

Although there has been little recent international trade, 
the manul has long been hunted for its fur in relatively 
large numbers. Western China's annual harvest (exclud¬ 


ing Inner Mongolia and Manchuna) in the early 1930s was 
of the order of l(),()()0 (Tan 1984), Annual take in 
Mongolia in the early 1900s was reportedly as high as 
5(U)()()skins (lleptuer and Sludskii 1972). Between 1958- 
68, harvests averaged 6,300 animals (Mallon 1983). In the 
mid- Iy70s, annual harvest in Afghanistan wiis estimated to 
he 7,(KXJ (RtxienbLirg 1977). I larvcsts in the fcniier Soviet 
Unton declined in the 1970s, suggesting a decrease in 
abundance (Bannikov and Sokolov 1984), Harvests also 
declined in C^hina in the I97()s-198()s prior to extension of 
legal protection to the species (Tan 1984). Mongolia was 
the piimaty exfK)rter of manul pelts in the 198(K with 9,183 
exported in 1987, but hunting was prohibited in 1988. and 
exports have essentially ceased (WCMC unpubk data). 

Poisoning to control pika populations has taken place 
on a large scale in parts of the Russian Federation (south¬ 
west Transbaikalia, Tuvinskaya, Altai Mountains), where 
they arc considered to be vectors lor plague, and parts of 
China (Qinghai, Gansu, and Inner Mongolia), where they 
arc considered to compete with domestic stock for graze 
(Smith 1990). 

Action Planning 

Projects 77-80. 

Asiatic wildcat, Felis 
silvestris, ornata group 
(Gray, 1830) 

Other Names 

Asiatic desert wildcat, Asiatic steppe wildcat, Indian desert 
cat (English): chat sauvage d'Asic, chat orn^ (Famch): 
Asialisclie Wiidkatze, Steppenkatze (German); gato rnon- 
tes. gato silvestre (Spanish); ye mao. caoyuan ban Jtiuo 
(Chinese); psk dsty (Dari: Afghanistan); velis cata 
(Georgian); myaJJen, subaiicha, niyshuk dala, jawa niisik 
(Kazakh); matsyl, zhapayi mishik (Kirgiz); jhung meno 
(Kiitch: India); tsookhondoi (Mongolia): Asiaskiya 
dkikaya stepiiaya koshka, dlinahvoslaya koshka, pyal- 
nisLayu koshka (Russian); yawa niLishLik (Uygur); ehoi 
pshak, sabancha, yobai pshak (Uzbek). 

Description and Behavior (Plate 12) 

The wildcats of central Asia differ from the European wild- 
cuts by having a mojx; greyish-yellow or reddish back¬ 
ground color, marked distinctly with small black or 
red-brown spots. The spots are sometimes fused into 
stripes, especially in the central Asian regions east of the 
Tiaii Shan Mountains (Groves 1980). I'hc Asiatic W'ildcals 
tend to be smaller in size, weighing between 3-4 kg 
(Schuller 1967, Roberts 1977), with females (mean 2,7 kg: 
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Heinnicr 1976) smaller thtin males. Some authorities con- 
i^idcr ihu Asiatic wildcats and African wildcats to he cm- 
specific (F. fyhirn sppO, anti the European wildcat (F. 
silvestris) a separate species (Pocock 1951, Ewer 1973, 
Ley hausen 1979). 

Like the other wildcats, rodents are the preferred prey: 
jerboas, gerbils, voles, and mice (Ognev 1935, Allayarov 
1963, Heptner and Sludskii 1972, Shamia 1979). The diet 
also includes hares, young iingulales, birds, insects, 
lizards, and snakes (Ognev 1935, Sapozhenkov 1961b, 
Allayarov 1963, Lay 1967, Heptner and Sludskii 1972, 
Roberts 1977, Shamia 1979). Sbarma (1979) observed a 
mother leaching her young to kill by bringing them injured 
gerbils: she also provisioned them with beetles and eggs of 
ground birds, Asiatic wildcats rest and den in burrows 
(Ognev 1935, Allayarov 1963, Hcplncr and Sludskii 1972, 
Sharmu 1979). They are ficqueiilly observed in the day¬ 
time (Heptner and Sludskii 1972). 

Biology 

Reproefitetive season: (W) Mating season March-April and 
Novembcr-Dcccmber (Rajasthan, India: Sharma and 
Sankhalu 1984); January-February (central Asia: Kash- 
karov 193L Allayarov 1963); year-round (Sind, Pakistan: 
Roberts 1977). 

GesfuUo/t: (C) 58-62 days(Hemmcr 1976, Roberts J977). 


Liner size: (C) 2,75 (ii=16; Mellen 1989); (W) up to 5-6 
(Ognev 1935, Sharma 1979), 

A^i^e ai sextuti maturity: (W) 10 months (Roberts J 977), but 
up to 21-22 months according to testicular development 
in males (Heptner and Sludskii 1972), 

Habitat and Distribution 

Asiatic wildcats are Jiiost typically asscjciaied with scrub 
desert (Allayarov 1963, Sharma 1979; T. Roberts in Htt. 
1993) (Fig. 4). They do not occur in the steppe grasslands 
of Mongolia and Inner Mongolia (Zhang 1991: X. Gao, 
D, Mai Ion in Ihl. 1993), nor in alpine steppe (T. Roberts 
in Utt. 1993). They range up to 2,1)00*3,000 m in mountain 
areas with sufficient dense vegetation (Allayarov 1%3, 
Heptner and Sludskii 1972). Wildcats can be found near 
cultivated areas [Salikhbaev 1950, Sharma 1979) and 
human scLllcmenl (T. Roberts in Un, 1993). They usually 
occur in close proximity lo water sources, but are also able 
to live year-round in waterless desert. Snow depth limits 
the northern boundaries’ of their range in winter (Heptner 
and Sludskii 1972). 

The Caucasus is the transitional zone between ihe 
Eutopcan wildcat {sHvestris gniup) to the north and west, 
and the Asiatic wildcat to the south and east. In this 
region, European wildcats are found in montane forest, and 
Asiatic wildcats are found in the low-lying desert and 



Figure 4. Dietributlon of the Asiatic wildcat (F. sUvQstriSj ornst^ group), 

1. Khoshyeylag I (Iran); 2. Registan Desert Wildlife Mgt. Reserve (proposed: Afghanistan); 3. Lai 
Suhanra V* (Pakistan); 4. Desert II; 5, National Cbanbal IV; 6. Naroyan Sarovar IV; 7. Gir II complex 
(India); 8. Great Gobi JP; 9. Yolyn-am I (Mongolia); 10, Two specimens collected from the Pune area, 
India (Lamba 1967). 
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scmi-dcscrt areas adjoining the Caspian Sea (Dal 1954, 

HepuierandSludskii 1972). 

Population Status 

Global: Category 5c. Regional (Asia): Category 2. lUCN: 
not listed. In the central part of its range. Belousova 
(1993) and E. Matjuschkin (m UtL 1993) report that the 
wildcat is common and populations stable in the lowlands 
of Kazakhstan, In Azerbaijan, the ornata-silve^tris tran¬ 
sition zone, a pronounced loss of range has been docu¬ 
mented (Belousova 1993). In India, the eastern limit of 
its range, the Wildlife Institute of India {m litf. 1992) con¬ 
siders that 90% of the species’ habitat in India has been 
lost. On the other hand, Sharma (1979), who studied the 
species in western Rajasthan, noted that the introduced 
mesquitc Prosopis julifiora, which provides favorable 
habitat for the wildcat, was spreading extensively in vari¬ 
ous regions of the Indian desen. 

Protection Status 

CITES Appendix Tl, National legislation; fully protected 
in the cast of its range; elsewhere hunted commercially or 
not protected. Hunting and trade prohibited: India, 
Pakistan, Hunting and trade regulated: China, Kazakhstan, 
Kyrgyzstan, Turknienistan, Tajikistan, Uzbekistan. No 
legal proLeclion: Georgia, Iran, Mongolia. No infonna- 
tion: Armenia, Azerbaijan {N\cho\^ etaL 1991, Belousova 
1993, A. Bukhnicashvili in litL 1993, lUCN Envk Law 
Ctr. in !itt. 1994), 

Principal Threats 

In the past, Asiatic wildcats have been trapped in large 
numbers in several areas: eg., i2,K[)0 in Kazahkstan 
(1928-9: Ognev 1935); 1,350 in the Kyzylkum desert 
(Allayarov 1963): 1,5<X) annually in the 198C)s in Xinjiang 
(X.-Y. Gao in lin. 1992). In 1979, traders in India 
declared stocks of 41,845 pelts for an export amnesty 
{Panwar and Gopal 1984). Habibi (1977) reports wide¬ 
spread hunting of the wildcat for the fur trade in 
Afghanistan, and that large numbers of pells were seen for 
sale in Kabul bazaars. Roberts (1977) equates the cat's 
rarity in Pakistan with demand from the fur trade. 
However, at present there is little international trade in 
Asiatic wildcats (WCMC unpnbL data). 

Hybridization with domestic cats has been reported 
from Pakistan (Roberts 1977 and in Un. 1993) and central 
Asia. Heptner and Sludskii (1972: 491) state that “the 
female [Asiatic wildcat] mates quite often with a domeslic 
male, and hybrid offspring are frequently found near vil¬ 
lages where wild females live.” The situation in other parts 
of its range, including India, is probably similar. It has 
been reported that the most common race of the domestic 
cat occurring in rural areas in India is colored dark grey, 
with black stripes and spoLs, similar in appearance to wild¬ 


cats but less pale (Poct>ck 1939a, Kolwal 1984). 

Roberts (1977) published reports of predation on 
domestic poultry, but Heptner and Sludskii (1972) claim 
that feral domestic cats and hybrids attack poultry more 
often than wildcats. 

Action Planning 

Projects 10, 15, and 80. 

Eurasian lynx, Lynx fynx 
(Linnaeus, 1758) 

Other Names 

Lynx (French); Luchs (Oermnn); lince (Spanish); sinokoi 
(Ainu; Sakhalin island); lusan (Armenia); rneshag, mesh 
(Azerbaijan); Isogdc (Haltistan: Pakistan); shihli 
(Chinese); lives (Finland); lynx (French): potskhveri 
(Georgia); varchakh (Farsi: Iran); lince (Italy); patsalam 
(Kashmiri); silovsin, suloosun (Kazakh; Kyrgyz, Uzbek); 
yi (Ladakhi: India); phiauku (Lahul: India); shlcleisin 
(Mongolia); gaupc (Norway); rys (Russian: Czech 
Republic, Slovakia, Romania, Russia, Slovenia); lodjtir 
(Sweden); vasak (Turkey); su laisun (Uygur). 

Description and Behavior (Plate 11) 

The Eurasian lynx is the largest of the lynxes. Adult males 
weigh on average 21.6 kg (n=103), while females are 
slightly smaller at 18.1 kg (n=93). The lynxes of eastern 
Siberia consisienlly reach the greatest size (Breitenmoser 
and Breitenmoser-Wtirsten in prep.). The Eurasian lynx 
has relatively long legs, and large feet which provide a 
‘'snowshoe effect,” allowing for more cITicieni travel 
through deep snow. In winter, the fur grows very densely 
on the bottom of the feet (Formozov 1946). Thecoatis 
greyish, with tint varying from rusty to yellowish. A 
bright reddish tint, with profuse spotting, is seen most fre¬ 
quently ill the southwestern part of the lynx’s ningc (south¬ 
ern Europe. Asia Minor and the Caucasus: Heptner and 
Sludskii 1972). 

There arc three main coat patterns: predominantly spot¬ 
ted, predominantly striped, and unputterned. While the 
spotted-striped types, contnillcd by the “Tabby” gene, pre¬ 
dominate in present reintroduced European lynx, popula¬ 
tions (originating mainly from the Carpathian mountains 
further east), Ragni tn ai (1993) show through examina¬ 
tion of 26 pells of the original, now extinct, populations 
of the European Alps that these animals were chiefly 
iinpattcrned, and were, moreover, smaller in size. 

Eurasian lynx have long, prominent black ear lufts, ojid 
short black-lipped tails. Lynx activity peaks in the evening 
and morning hours, with resting mainly around mid-day 
and midnight (Bernhart 1990). 
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Although the Euriisian lynx is alien classilied wiili ihe 
ihrec: other lynxes as a predaior of lagomorphs (c.g., 
GitLlenian I9K5), this is a major misconccplion (Brcilcn- 
moscrand Breitenmoser-Wiirsten in prcp.)^ vSniall ungu¬ 
lates, particularly me deer, chamois, and nuisk deer, are 
the main prey, iind lynx will generally only take small prey 
when ungulates are scarce (Vasiliu and Decei 1964, 
Danilov cr nL 1979, Birkeland and Myrberget 1980, 
Heptnerand Sludskij 1980, Jonsson 19S0, SonicrkULe 
1980, Pulliainen 1981, Malafeev and Kryazhinnsky 1984, 
Breiiciimoser and Haller 1987, Hcrrenschmidt and Leger 
1987,Dunker 1988, Huchl-Ciarga 1988, Cop 1992,Ragni 


Vi al. 1992. Zheltuchin 1992). When young blue sheep 
are not available (A. Abkukadir, pers. comm. 1992), lynx 
in China have been reported to prey on pikas, large 
rodents, and hares {Feng et cii. 1986). Pulliainen vt at. 
{1988) pt^int out that. In Finland, lynx lend to be in better 
condition in the southwest—where there is an introduced 
population of white-tailed deer from North America—than 
in the remainder of the countiy, where roe deer are very 
rare and hares are the main available prey. Similarly, 
Zheltuchin (1992) slates that lynx are found at tower den¬ 
sities in the northern parts of Siberia where therc are hares 
but no ungulates; in these regituis, arctic hares and lynx 



Figure 5. Distribution of the Eurasian lynx {L fynni. 1. Bialowieza M (Poland) -h Belovezhskaya Pushcha IV (Byelorus) complex; 

2. Munzur II (Turkey); 3, Borzbom I (Georgia, possibly now extirpated; Z. Gurielidze and A. Bukhnicashvili in fift. 1993); 4. Lisar V; 

5. Alborz-e-Markazi V complex (Iran); .6 Pamir-i-Buzurg IV; 7. Ajar Valley IV (Afghanistan); 8. Khunjerab II (Pakistan): 9. Hemis It (India); 
10. Taxkorgan IV; 11. Qomolongma IV; 12 Arjin Mts, IV complex; 13, Wolong IV‘; 14. Doghdad Mts. IX*; 15. Hanas JV; 16 Chargbai Mts. 
IV* (China); 17. Great Gobi I!* (Mongolia); 18. Pechoro-lfych I; 19. Stolby I (Russia). 
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W 


lluctLiatc cyclically (Heptner and Sludskii 1972), similarly 
k) HucluaLions described lor the Canada lynx (see Species 
Account), 

In .some parts of their range, lynx prey mainly on large 
ungulate species (mostly lemales or young), including red 
deer (Hell 1973. Gossow and Hoiisig-Erlenburg 1986, 
Jedr/ejewski cf al. 1993), reindeer (Haglund 1966, 
Bjiirvall 1992), and argali (Matjuschkin 1978). Lynx are 
capable of killing prey 3-4 times their own size (Gossow 
and Honsig-Erlcnburg 1986, Haller 1992). 

While all the lynx species are similar in appearance, the 
Eurasian lynx bears the closest morphological resem- 
hliince to the Canada lynx (Kurten and Rausch 1959), and 
the two are very often treated as con sped fie. However, 
Breitenmoser and Breitenmoser-Wursten (in prep.) argue 
convincingly that the two are ecologically sepanite species. 
Specialization for different prey has led to a divergence in 
life history and social and spatial organization. Unlike 
the Canada lynx, the Eurasian lynx has a "phenotype set"' 
typical of a large felid (Suntjuist and Sunquist 1989): it is 
large, long-lived, kills prey at least half its own body 
weight, forages over wide areas, and generally exists at 
low densities. Only in sonic parts of its range, chiefly the 
northern boundafy, is there ecological similarity between 
the Eurasian and Canada lynxes in their predation on cycli¬ 
cally fluctuating hare populations. 

Biology 

e season: (W) mating season February-April, 
births May-June (Europe, Russia; Ognev 1935. Dal 1954, 
Kazeensky 1991, Kvam 1991). 

Gestation: (C) avcnige 69 days fHeminer 1976), 

Liner size: (W) 2.5 ± 0.5 (Norway, n=8: Kvam 1991); 1.82 
± 0.6 {Switzerland. n= 14: U. Breitenmoscr in UiL 1993); 
(C) 2.1 ±0.9; rtinge 1-4 (n= 141: Kac/ensky 1991). 

InUabirth intervai: (W) generally one year, but with occa¬ 
sional breaks, c.g,, three years with litters, one without 
(Switzerland; U, Brcitcnmo.scr1993). 

Age at mdepaulence: (W) 10 months (Switzerland: 
BrcilcnmOser c/ii/. iy93a). 

Age af first reprodiictfon: (W) i'eniales 20-24 months 
(Kvam 1991, II. Breirenmoser fin 1993): males approx¬ 
imately 30 months (Kvam 1991). 

Juvenile mortality: (W) Bieitenmoser a ah (1993a) found 
high rales of juvenile mortality for a lynx population living 
in a densely settled area of Switzerland: 50% pre-disper¬ 
sal (n=]4 kittens): 80% post-dispersal (n=5 sub-adults). 

Recmitment rates: (W) 0.69 (Bieitenmoser et al. 1993a) - 
! ,25 ± 1.5 (Kvam 1990) juvenile lynx per female per year. 


Age trt last reproduction: (W) females 14 years (n=l); 
males 16-17 years (n=l: U. Breitenmoser in lin. 1993). 

Lortgevity: (W) up to 17 years (Kvam 1990, U. Brciien- 
nioser iVr iith 1993); <C) up to 24 years (Green 1991), 

Habitat and Distribution 

Throughout Europe and Siberia, lynx are associated pri¬ 
marily with forested areas which have good ungulate pop- 
tilalions (Haglund 1966, Novkov and Han/1 1968, 
Maljuschkiii 1978, Malafeev and Kiyazhimskiy 1984, 
Haller and Breitenmoser 1986, BreirentYio«;er and Haller 
1987), In central Asia, lynx occur in more open, thinly 
wooded areas (Heptner and Sludskii 1972, Matjushkiu 
1978, Tan 1984). Lynx are probably found throughout 
the northern slopes of the Himalayas, and have been 
reported both from thick scrub woodland (Chundawai 
1990a) and from ban en, rocky areas above the tree line 
(Roberts 1977). On the better-forested southern Himalay¬ 
an slopes, the only record is a sighling in alpine tundra 
(4,.50t3 m) from the Dhaulagiri region of Nepal (Pox ] 985. 
D. Mallon in Hit. 1991). Lynx occur locally over the 
entire Tibetan plaleuu, and are found throughout the ixx-'ky 
hills and mountains of the central Asian desert regions 
(Bannikov 1934, Siiibbc and Chotolehu 1968, Heptner 
ajid Sludskii 1972). 

The Eurasian lynx has one of the widest ranges of all 
cat species, with approximately 75^^^ of the range within 
the borders of Russia (Fig 5). 1 .ynx have been recorded as 
far north as 72" N, near the edge of the continental land- 
mass (Zheltuchm 1992). 

Population Status 

Global: Category 5b. Regional (Asia); Category 3. 
Regional (Europe): Category 2. lUCN; not listed. The 
stronghold of the Eurasian lynx is a brx:>ad strip of sotirh- 
ern Siberian wtKxlland stretching through Russia from the 
Ural mountain.s to the Pacific. The Russian population 
has been estimated to be 36.()(}()-4()dK)0 (Matjii.schkin 
1978, /hcituchin 1992), but it is not clear how these figures 
were derived (U. Breitcmiioser, pers. coiimi,), Heptner and 
Sludskii (1972) reviewed reports on lynx distribution in 
dctalL and concluded that in Russia a major populaiiim 
increase and range expansion (including the eolonizatiun 
of the entire Kamchatka peninsula) took place in the 1930s- 
194()s, Lynx rc-coUnii/ed area.s where they had previously 
been extirpated, mainly due to u sharp decline in cominor- 
cial hunting during this period of social upheaval. 

In China, lynx are found throughi)ui much of the coun¬ 
try, concentrated in the montane regions. Given its wide 
distribution. Tan Bangjie {in fitt, 1987) and A. Abdukadir 
(in iito 1993) are relatively optimislic, bur empha.si/e that 
in many places it has become locally rare. Ma Yiqing 
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(pcrs. comm. 1992) believes populations are declining in 
the northciist. G. Schuller (in iitt. 1993) notes thiil lynx 
are the most eonmjonly seeJi cat iielts in local fur iiimkets 
in the west. 

Lillle informalioji is available f rom the remainder of the 
lynx's wide Asian range* In Ladakh* Mai Ion’s (1991) sur¬ 
vey indicates (hat it is rare in the central region, but 
Chundawal (1990a) found it locally coninion in dense 
thicket scrub in the Nubra river valley. The lynxes of the 
central Asian deserts and high mountains inhabit ecosys¬ 
tems very dilTerenl from the cold coniferous forests with 
which the species is primarily associated. They appear to 
prey mainly on hares and rodents, rather than ungulates, 
but their ecology is little known (A. Abdukadir in liff. 
1993* U. Breitenmosen pers. comm ). Bannikov (1954) 
described lynx us common in the desert hills of southwest¬ 
ern Mongolia. Lynx aie now quite rai‘e ini he Oiucasus (Z* 
Gurielid/.e and A* Bukhnicashvili in iin. 1993). Animals 
from this region, with their small size, reddish coal, and 
heavy spotting, arc sometimes recognized as the sub¬ 
species LI. diftniki, and were onoe considererl conspecific 


with the spotted Iberian lynx, L pardinus (Heptuer and 
Sludskii 1972), 

The most compi-ehcnsivc data on species sinius is from 
the European sub-region (Breitenmoscrand Breitenmoser- 
Wiirslcn 1990, Anon. 1992b), where lynx arc thinly dis¬ 
tributed and isolated into discrete sub-populations (Fig. 6). 
The species was actually eradicated from most of the sub- 
region within the past 150 years (Kratochvil 1968)* sur¬ 
viving only in the north and the east. In these regions* 
numbers tell in the early 19(K)s, but recovered concurrently 
with increases in small ungulate populations (Breiten¬ 
moscrand Brcitenmoser-Wiirstcn 1990). Lynx have since 
been reintroduced in several parts of western Europe, the 
mo.sL extensive effort for any felld .species (sec Pait II 
Chapter 6). 

In nonhem Europe (Finland* Norway, Sweden, north¬ 
eastern Poland, and the European region of the former 
U.S.S.R.), the population is stable and connected to the 
larger Siberian population* In central Europe, a relatively 
large but isolated population is found in the Carpathian 
Mountains {Slovakia, Poland* Roinafiia, Ukraine), Small 



Figure G. Recent distribution of Lynx tynx In Europe (Breitenmoser and Breitenmoser-Wursten 
1990). Dark shading: occupied area. Light shading: occasionally occupied area, or area with low 
population density according to survey respondents. Stippling: lynx: range according to the literature. 
Ctotted line: northern and soulhern boundaries of lynx range In fhe former U.S.S.R. {Matjuschkin 
1978); see Figure 5. Asterisk (*): isolated observations, (AL = Albania, AT ^ Austria, BG = Bulgaria, 
CH = Switzerland, CS = Czech Republic + Slovakia. DE+DD = Germany, ES = Spain, FR = France, 
GR = Greece, HU = Hungary, IT = Italy, NO = Nonway, PL = Poland, RO = Romania, SE = Sweden, 
SF = Finland, SU = former U.S,S.R,> TR = Turkey, YU = fonner Yugoslavia. 
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populaLions are round in the French Pyrenees and Vosges 
mountains: the Jurri Mountains (Franco, Swii/^rlund); the 
Alps (Austria, France, Italy, Switzerland): the Balkans 
^ Albania* ('roaiia and Slovenia): and ihc Bohemian toresl 
tCzech Republic) (Breitenmoser 1991). 

The most thorough oslirnates of resident udult density 
(per 100 kin-), derived from iadiotelemetry studies, are 
available IVoni Switzerland; 0,94 (Jura Mountains: 
Brcitcninoser el ai. 1993a): 1,2 (northern Alps: Ilallcr and 
Breitenmoscr 1986): 1.43 (central Alps: Haller 1992). 
Based on snow tracking, Hjclm (1991) estimated 0,34- 
0,74 itidividuals/lOO km- in Sweden. Where ungulate 
prey is ahundaiit, density estimates arc high: 10-19 lynx/ 
lOf) km- in the Bialowieza Forest in Poland and Byelorus 
(Heptner and Shidskii 1972). 

Where hares are the niajor picy* density estimates from 
Russia arc of the order of less than four lynx per 100 km- 
(Zhelluchin 1992), 

Excluding outliers, Brcitcnnioser ei ai (1993a) 
reported average home ranges for males of 264 ± 23 km-, 
and 168 ± 64 km- for females. Within these home ranges, 
core areas averaged 185 ± 58 km- Ibi males* and 72 ± 27 
km- for females. Females tended to use the central pari 
of their home ranges more intensively (Kac/^iisky 1991), 
whereas males regularly visited the periphery of ihcir 
home ranges (Dotterer 1992), Thus, male core areas aver¬ 
aged 70^}^' of their home ranges and showed some over¬ 
lap, while those of females were exclusive, and averaged 
only 44% of their home ranges. With the exception of the 
overlap zones, one male and one female shared ihc same 
area. On average, S6% of a female's homo r;mgc was cov¬ 
ered by a maleks home range. Studies from Sweden (Hag- 
liind 1966) and Russia (Matjiischkin 1078, Zheltuchin 
1984) have also concluded that males generally share Ihcir 
ranges with just one female and her kittens. However, 
males seem to avoid Iemale core areas, and tJius appear to 
control a zofie around females and their kittens, avoiding 
competition for prey and excluding other male competitors 
(Breitenmoscr et ai. \ 993a). 

Protection Status 

CITES Appendix 11. Hunting prt^hihited: Albania. Austria, 
Bulgaria, Czech Republic, France, Georgia, Germany, 
Greece, Hungary, India, Iran, KazaklistaiT Kyrgy/sian, 
NepaL Pakistan, Switzerland, Tajikistan, Turkmenistan, 
Uzbekistan, Hunting regulated: China, Finland, Slovakia, 
Moiigt>lia, Noi“W'ay', Poland, Romania, Sweden, Russia, 
Turkey. Hunting prohibited in protected areas tmly: 
Bhutan, Myanmar. No ini'orniaiion: Afghanistan, Armen¬ 
ia, Azerbaijan. Belarus, Estonia, Iraq, Italy, North Korea, 
Latvia, Lichtenstein, l.ithuania, Slovenia, Syria (Breiten- 
nioser and Breiienmoser-Wilrstcu 1990, Nichols et ai. 
1991, Anuii, 1992b: A, Bukhnicashvili. E. Mukhina in till. 
1993, lUCN Envl. Law Ctr. iu UlL 1994). 


Principal Threats 

l.ynx are vulnerable to destruction of their ungulate prey 
base. Under harsh winter conditions, they may not be able 
to subsist success]ully on smaller prey (Pulliainen 1992). 
Large ungulate prey are favored in the winter because of 
their vuhierabiliLy in deep snow. For example, Scandin¬ 
avian lynxes have been reported to switch frojn predation 
on small game in autuirm to large game in winter 
(Hagluiid 1966, Birkeland and Myrbcrget 1980). Hunting 
pressum may also play a role in lynx population declines 
(Hell 1992), 

Zhclluchiri (1992) reported lhai dear-cutting can have a 
negative effect on lynx abundance. In the Tver region, 
lynx wej-c stable and resident when the level of deforesta¬ 
tion was approximately 25%. When 80%' of an area was 
clear-cLiU the I'lequcncy of lynx tracks was about 15 times 
lower than in areas consisting of 40-50% mature forest 
cover, 

Breitenmoser and Breitenmoser-Wursten (1990) 
review lynx predaiioii on livestock tor European countries, 
and include information on the different ways it is dealt 
with by national authorilic.s (see also Pari IL Chapter 2). 
Problems are mo.st severe in western Europe where lynx 
have been reintroduced. After native wild ungulates re¬ 
adapted to the presence of predators, livestock killifig 
increased, hut later declined as lynx dispersed and became 
less concentrated. Overall slock losses are relatively low 
in these countries, and are compensated either by the gov- 
crnmenl or environmental groups, Switzerland, which 
invests ab<ait IJ.S. $35 million every year as a subsidy for 
sheep farming, pays out only about U.S. $7,000 (Anon, 
1994a) as annual compensation for lynx kills (rales are 
agreed upon by slock owners), 'Hie problem is thus not 
really economic, but psychologieal and political (Bteiten- 
moserand Breitenmoser-Wursien 199d). For 100 years, 
western Fut opcan faimiers have had the luxury of not hav¬ 
ing to guard livestock against lo.sscs to predators, A 
prominent French farmer invited to speak at a syinposium 
on the lynx referred to it as "a savage and outdated animal" 
(Grosjean 1992) 

'I’here is no information beyond liarvest jeptiris on 
which to base an assessment of the biological impact of 
commercial trapping for fill's, and thus its significance as 
a threat is difficult to judge. In Russia, A. Zheltuchin 
(1992, and in Breiienmoser and Breitenmoser-Wiirsten 
1990) and Matjiischkin (1978) indicated that harvest levels 
range between 2,000-5,800 annually, "rhe maxi mum har¬ 
vest reported (5,8(X) in 1956) is similar to harvests reported 
for 1985-1986, which ctmld indicate that the lynx popula- 
Lii)n has reiiiaitied relatively stable. Annual harvests on the 
order of 5,000-6,000 have been reported in the Soviet 
Union as long agt> as 1928 (Keptner and Shidskii 1972), 
Russia exports most of its reported harvest, averaging 
about 5,000 pelts per year between 1985-1989 (WCMC 
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Ufipul)K dala). There was a surge in exports from China 
[Vmn 1984-1988, with ii peak of over 12.(X)() skins in 1986 
{WCMC uiipubl. data). This trade was probably in 
response to high pelt prices prevailing at that tinic. when 
Canada lynx populations were at a cyclic low. Given that 
China lacks the organized trapping iiilrastruclure present 
ill Russia, it is possible that the skins could have heen 
taken originally in Siheria, iinaccoiinied for in the official 
harvest tU Brciiennioser/pWii/;. 1992). 

Both China and Russia announced in !993 the setting 
ofextxirt quotas for lynx furs: 2,800 per year I'rom Russia, 
and COOO per year from China (Anon. 1992b). Exports 
of lynx furs from these two coiinines are cuiTently low, 
below Lt)(H) annually. 

While lynx reintroduction iji Swil/erUind has been con¬ 
sidered a success, Breitenmoser f;/. (1994) have found 
that the population has stopped expanding, and is threat¬ 
ened by an imbalanced sex ratio (lack of males). Tlio prob¬ 
lems facing the Sw'iss lynx population are discussed in Part 
II, Chapters 2. 2, and 6. In general, lynx adapt well to set¬ 
tled and cultivated areas if population levels do not 
become loo low. Lynx have been reported from the out¬ 
skirts of Moscow, [.^eningrad, and tnher large Russian 
towns (lleplner and Sludskii 1972). 

Action Planning 

Projects 16, 80, and 84-88. 


Europe Sub-region 

Iberian lynx, Lynx pardinus 
(Temminck, 1827) 

Other Names 

Pardcl lynx, Spanish lynx (English): lynx dT2spagJie 
(French): Pardelluchs rGerniLin): lince iberico (Spanish): 
lobo cerval (Porlugcsc), 

Description and Behavior (Plate 11 ) 

The Ibei'iau lyux looks like a smaller version of the 
Eurasian lynx, being only about hall' its si/e, with adult 
males weighing an average of 12.8 kg (n=b) and females 
9.2 kg (n=4) (BcUran and Delibes 1992), Ibcriun lynxes 
have a distinctly spotted coal, as do Eurasian lynxes of 
western Europe. However, the two are different species 
(Werddin 1990, Garciu-Perea 1992), .sympatric in central 
Europe during the Pleistocene (Kurten 1968, Kurlen and 
Graiidqvisi 1987), with the lime of separation e,slimated 
to have occurred long before ihc separation of the Eurasian 
and Canadian lynxes, Werdelin (i 981) considers that both 


the Eurasian and Iberian lynxes evolved ifom the tlrsl 
identifiable lynx, Lvn.r issiodorensis —the Iberian in 
Europe, and the Eurasian lynx (which gave rise to the 
Canada lynx) in China. Although the ranges of the 
Eurasian and Jberian lynx never overlapped very much, 
and have become e.sscntially separate in recent limes, the 
two lynxes may still co-exist in the Pyrenees Mountains 
between France and Spain (van den Brink 197 L 
Rrcileninoserand Breitcninoser-Wurslcn 1990). 

The ecology of the Iberian lynx is very different from 
the Eurasian lynx. While the Eurasian lynx is a forest ani¬ 
mal which pmys on ungulates, the Iberian lynx is found in 
scrub vegetation and preys almost exclusively on European 
rabbits. In both ecology and average body weight, the 
Iberian lynx is very similar to the Canada lynx and bobcat 
of North Amerieu. By weight, 93% of lynx prey during the 
summer season is made up of rabbits, which sufTer partic¬ 
ularly at that time from the poxvirus myxomatosis. The 
proportion of rabbits in the diet decreases slightly in the 
winter months, when rabbit numbers are ;it an annual low 
(Delibes 1980, Beltran ei ai 1987), At this time, red deer 
(fawns), fallow deor, and mouftlon (juveniles) are taken 
(Aymerich 1982, Beltran 198,'5), In the Goto Dohana 
wetland area along the southwestern Spanish coast, ducks 
are a seasonally important food resource f rom March to 
May, during their breeding season [Delibes 1980, Beltran 
and Delibes 1991). The energy requirements of the Tbcrian 
lynx have been estimated at approximately one rabbit per 
day CAIdama et ni 1991). 

A radio-telemetry study in the Colo Donana National 
Park showed lynxe.s to be primarily nocturnal, with activ¬ 
ity peaking at twilight as the animals moved out of their 
daytime resting places to hunt. Daily travel distance aver¬ 
aged 7 km, with males generally travelling further than 
females. Diurnal activity pcakn during the winter (Beltran 
1987). 

Biology 

Mafiiig season: (W) Januajy-July, peak January-Fcbruary, 
Birlh season: (W) March-April peak, 

Gcskition: (W) appnjx, two months. 

Um r size: (W) 2-2 (M, Dclrbcs in UtL 199,2). 

SiitVind to inticpeudence: (W) 1-2 kittens per feinalc. 

Age at imhpemience: (W) 7-10 months, 

iit dispersal: (W) independent kittens remain in their 
natal tciritory ujilil an average of 20 months (range 8-28; 
n-15). 

A.vc (ti first reimHUn- tion: < W) Females arc able to breed in 
their llrsl winlci , but the time of first reproduction depends 
upon demographic and envtionmeiital factors. In a high- 
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densiLy populiition, such as lhal in Dt^fiana NR age ai ill'll 
reproduction depends upon when a female acquires a Ter 
] itory. This normally occurs because of either dealh or 
expulsion of a l esldetu, One female did not reproduce 
until five years of age, and this only tjceurred when the 
mother died and left the territory vacant (J, Aldama, P* 
Fcncras/>?/;Vr, 1993). 

Age iU hisi reprachtciioft: (W) !0 years (mule and female: 
M. Delibes m ;/7f. 1993). 

Lfmgei^tty: (W) up to 13 years (h’errerus ei ttL 1992). 

Habitat and Distribution 

The Iberian lynx occurs in Mediterranean woodland and 
inaquis thicket. It favors a mosaic of dense scnib for shel¬ 
ter and open pasture for hunting rabbits (TCONA 1992). 
Palomarcs er tih (1991) examined habitat preferences of 
lynx in the Goto Donana area of southwestern Spain, 
including the national park and envituns. T,ynx were gen¬ 
erally absent from cropland and exotic Iree plantations 
(eucalypuis and pine), where rabbits were also scarce. In 
the park, radiotelemctry showed that more than 90% of 
daytime resting spots used by lynx were located in thick 


heather scrub (Beltran el al. 1987). 

Tlie Iberian lynx has historically been restrieied to ilie 
Iberian peninsula, where it was widespread (Graells 1897}. 
and southern France (Lavauden 1930). The peninsula was 
apparently a Pleistocene refuge for the Furopeaii robbik and 
today the race that occupies this area is only half the size 
ofconspecifics found elsewhere in central pAirope (J vs, 2 
kg: (jibb 1990), The Iberian peninsula is the only part ot 
the Palearctic region which supports a relatively high den¬ 
sity oflagoiiiorphs, similar to that found in North Amenea, 
home to two species of lagumoiph-ealiiig lynxes: the Liob- 
catand Canada lynx (U, Bantenmoser. pers. comm. 1992), 

By the curly years of the 20th century, the Iberian lynx 
had become very rare in northern Spain, although it was 
still abundant in the center and south (Cabrera 1914), By 
the 1960s, its range was essentially limited to the soiith- 
weslern quarter of the peninsula, an area of some 57,000 
km^, where the population probably had a continuous dis¬ 
tribution (Rotirfgiic/ and (Delibes 1990). At present, lynx 
range in Spain (\vhere 95% of the population is now 
found) covers only 14,000 km-, of which about I 1 ,000 
kin^ is believed t[> he breeding range. This represents only 
about 2% of the country's total area (Rodriguez and 



Figure 7. Distribution of the Iberian lynx (L pardinus) after Rodriguez and Delibes (1992). 

1, Serra da Malcala IV (Portugal); 2 Monfrague V: 3. Cabartenos V; 4. Sierra de Aracena y Picos de 
Aroche V; 5, Sierra Nona Natural Park; 6 Sierra de Hornachuelos V; 7, Sierra de Card6:a y Montoro; 
6, Sierra de Andujar V; 9, Despehaperros V; 1Q. Cazoria, Segura y la Villas Natural Park; IT Sierra 
Mgina V; 12. Entorno de Donana V; 13. Dohana IT (Spain). 
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Diilihes 1992), Distribution in Portugal is less well- 
known, hut has also been substantially reduced since the 
t94()s. There now appear to be only three breeding sub- 
populutions in that counti y, occupying a total range of only 
about 700 km-, with the largest now found in the Serra da 
Malcata Nature Reserve and the Algarve Mountains of 
the extreme south (Delibes 1979, Palma 1980, ICONA 
1992). Lynx distribution is centered on mountain ranges, 
where land use is mainly in the form of privately owned 
hunting reserves (ICONA 1992). Lynx are mainly found 
between 400-900 m elevation, but will range up to 1,600 m 
nUCN 19762, Palma 1980). 


Population Status 

Global: Category 1. kegionul (Lurope): Category !. 
lUCN: Hndangered, The tberian lynx is the only cat 
species ranked in Category 1, The total number of Iberian 
lynx, including sub-adults but not kittens, probably docs 
not exceed 1,200, with only about 250 breeding females 
(ICONA 1992, Rodriguez and Delibes 1992). The lynx 
population is extremely Jhigmenled. In Spain, a compre¬ 
hensive survey (Rodngiie?: and Etelibes 1992) documented 
48 isolated breeding areas, 32 areas of occasional pres¬ 
ence, and 50 other areas where lynx presence is suspected 
but not confirmed (Fig. 7), Since lynx arc known to dis- 



Figure 3. Population structure of the Iberian lynx in Spain (Rodriguez and Delibes 1992). 

Conlinous lines surround the nine estimated populations, including breeding (shaded black) and occa¬ 
sional presence areas (stippled). The breeding populations are the same as those shown in Figure 7, 
Broken lines further delineate three sub-populations (VIL, MTO, SMO), Straight lines represent 
minimum barrier breadth (km). Symbols indicate the degree of barrier penetrability for lynx: star = high; 
solid circle = low; open circle = null. GAT = Sierra de Gata. GRE = Sierra de Gredos. MAD = Alto 
Albeiche. S3P = Sierra de San Pedro. CP = Central population (VIL = Villuercas; MTO = Montes de 
Toledo; SMO = Eastern Sierra Morena). SMH = Western Sierra Morena, SMC = Central Sierra 
Morena. DON = Dohana; SUB = Sierra Subbdtlcas. 
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Table 3 

Comparative Importance <%) of Different Causes of Mortality 
Among Lynxes in Spain {after Rodn'guez and Delibes 1990) 


Period 

Guns 

Traps/ 

Snares 

Dogs 

Road 

Other 

N 

1958 

21 2 

67.0 

3,5 

— 

8*2 

170 

1958-1977 

26.0 

627 

2.6 

0.1 

8.6 

689 

1978-1988 

26,1 

44.4 

6.7 

7.0 

157 

356 

Total 

25.4 

5S.0 

4.0 

2.1 

10,6 

T215 


perse up to 30 km (Bcltntn 1^88), (he 48 isolated hreed- 
iri” ureas and 32 aieas td ticcasionat presence arc likeJy to 
make up nine distinct sub-popLilatioiis {Rg. 8). These sub- 
populations arc probably genciically isolated, having been 
separated by intensive agriculUirc and setilemcnt by an 
average distance of 4^> knn Only two sub-populations 
tKciipy areas larger than 24K)t) km-. 

Only the central population, consisting of three sub- 
populations (VIU MTO & SMOon Fig, 8)> is believed to 
be viable, consisting of some 8f)0 lynx. The remaining 
sub-populations arc estimated at between 13-63 animals 
(Rodrigue/ and Delibes 19*^2). Small population size is a 
pmven threat to the Iberian lynx: it has disappeared fnmi 
9\% of the areas less than LOOU kin- in si/e which were 
estimated to have harbored it in 1960 (Rodriguez and 
Delibes 1990). 

Iberian lynxes have been studied using radiotelcmclry 
in the Goto Domina NP since 1983. In good quality habi¬ 
tat, lynx density (including sub-adults but not kittens) was 
estimated at 16 individuals per 100 km- (Palotnarcs ct aL 
1991). R<KJngue/ and Delibes (1992) estimated densities 
across lynx range biised on the relationship between reports 
ol lynx presence and actual numbers present, known from 
the Dohana study area. Densities for the nine gcnctic:ally 
isolated sub-populations were estimated at between 4.5- 
10.1 individuals per 100 kin-. For resident adults iu the 
Dohana, annual home range averages 1 8 km- for males 
(monthly home range averages 10 km-) and 10 kin^ for 
females (monthly home range averages 8 km-) (M* Delibes 
in Hit. 1993)* Horne ranges are intrasexually exclusive, 
with complete intersexiial overlap (Beltran cr 1987). 

Protection Status 

CITFS Appendix k Nalit^nal legislation: fully protected in 
Spain and Portugal (ICONA 1992). The S[>anish govern¬ 
ment paid a bounty for destmctioii of lynx up through the 


I95()s; the lynx was not declared a protected species until 
1973 (ICONA 1992). At prc.scnl, the fine for willful 
killing of a lynx is very high, approximately U.S. S8,000 
(Delibes 1989), 

Principal Threats 

The decline of the lynx population since the 1960s has 
been primarily caused by habitat loss and a decline of their 
main prey species, the Furopemi rabbit. 'I'hc poxvirus, 
myxomatosis, was iiitrtxJuccd from South America in the 
curly 195f)s and had a devastating impact on European rab¬ 
bits, which had no naLurul immunity. In the early years of 
the epidemic* rabbits virtually disappeared from many 
areas. European rabbits are in the process of developing 
genetic msistance lo myxomatosis, which is no longer such 
an important threat. However, a new disease, viral hem- 
morrhagic pneumonta, hit the Spanish population in 1988. 
cau.siug high initial mortality of adult rabbits (CJibb I99{k 
Villafucrtc and Moreno 1991), At the same time, large- 
scale habitat conversion has taken place in Spain and 
Portugah where the pasturc-scriib-woodland mosaic pre¬ 
ferred by rabbits was replaced by whexu fields and indus¬ 
trial forest plantations. Rabbits arc declining even in the 
monlane him ling reserves, probably because small-scale 
grazing and cultivation have been abandoned in these 
areas, and the pasturelaiid preferred by rabbits is invaded 
by thicket (ICON A 1992). 

Nevertheless, there are some areas where habitat qual¬ 
ity and rabbit density appear sufficient* yet no lynx are 
found. Particularly in Ihese areas, it seems that humans arc 
directly responsible for an appreciable level of lynx mor¬ 
tality (Delibes 1989). This is true even for the population 
living in the area receiving the greatest protection, the 
Donana NP complex. Most of the deaths recorded there 
in the Iasi 10 years were human-related, and only 8.3% of 
the annual monality rate can be related unequivtH:al]y to 
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nuLural causes (Herreras ei ai 1992). Rodrfguez and 
Delibes (1990) compiled records on cause of death for 
1,2 l.i lynx killed in Spain over the past 30 yeuis. 

I raps and snares, [>articLilarly gin traps set for rabbits, 
have been the principal known cause of death for lynx, 
ulLhuugli the practice uf trapping rabbits is now declining. 
Road deaths were comparatively unimpodanl (or seldom 
reported) before 1978, bat arc expected to increase as 
Spain undertakes an ainbilious prog] am of road-building 
in the 199ds(ICONA 1992), 

ITie small, isolated sub-populations of Iberian lynx are 
theoreticully vubicrablc to geiielic drift, where alleles with 
low fne<.[uency are likely to disappear from the population 
gene pool, Beltran and Delibes i 1993) found preliminary 
evidence for this happening in Colo Donaiia, where the 
population of approximately 40-50 lynx has been isolated 
since the early !%()s. Three pelage pa Herns were present 
ii\ the poptilalinn al iIuh lime, hiil now no animals exhibit 
the rarer fine-spotted pattern. 

The Spanish government is in the process of developing 
a national conservation strategy for the Iberian lynx, with 
the goal of enabling the lynx to occupy as large a range as 
possible on a permanent basis. Management measures 
will he applied first to the largest populati^m nuclei {the 
easiern Sierra Moiena, the 'loledo Mountains, the corri¬ 
dors between these two zones, and certain parts of 
HAtremadura), Mcasui cs include completion of detailed 
surveys of Llie conditions faced by each lynx sub-popula¬ 
tion (land use, land ownership, habital condition, rabbit 
density); banning rabbit trapping; taking active steps to 
increase rabbit populations (such as brush clearance); atid 
establishment of a captive breeding pmgram (now under¬ 
way) (Rodngue/and Delibes 1990, ICONA 1992), 

Action Planning 

Pi-oJccls8]-83, 

European wildcat, Felis 
siivestriSj silvestris group 
Schreber, 1775 

Other Names 

Forest wildcat (English): chat tbresticr, chat sauvage, dial 
siIvestre (French); Wildkat/c (Cjerrnan): gatornoiues, gate 
silvestne (Spanish); vaii i katiu antarayin katu (Aniicnian): 
diwa ktXka (Bulgarian): ghjallLi volpc (Ctasicaii); kodka 
divokti (Czech); wilde kat (Dutch): tkis cata (Georgian); 
vadmacska (Hungarian): gatlo selvatico (Italian): /bik 
(Polish); gaio bravo (Portugese): pisica-salbatica 
(Rotnaiiiaii): dikaja koschka (Russian); rnacka diva 


(Slovakian): yahan kedisi (Turkey): sauvadge iche 
(Wallon: Belgium). 

Description and Behavior (Plate 12) 

The forest wildcats of Europe and western Russia are grey- 
brown in ctut color, with bushy, bluni-cnded tails and a 
well-defined pattern ol black stripes. Although they tend 
to kiok bigger than African wildcats because of their Itnek 
winter lur, an extensive series of weight tncasuremcnis 
have shown that they are not: males weigh an average of 
5 kg and females 3.5 kg (Cvmde and Schauenberg 1971). 
However, the authors did record strong seasonal weight 
fluctuations ranging up to 2,5 kg^ with heaviest male 
weights rec<irdecl from September to the end of February 
(France )- 

The fossil record suggests that the European Ibriii of 
the wildcat is the oldest, descended from Martellifs cal 
(Fc/m Isih'c strisl ittnt^nvis) aboul 250,000 years ago 
(Kurteu 1968). Molecular analysis indicates that the 
African wildcat diverged from the Fiirope;ui form only 
about 20,000 years ago (Randi and Kagni 1991), This is 
corroborated by the fact that tossil spccinieus of African 
wildcats are only known with certainty from the laic 
l^leisttK'cnc (Savage 1978), The domestic cat was derived 
from Africaji wildcats between 4,000-8,000 years ago 
(Clulton-Brock 1981, Davis 1987, Kitchener 1992). 
Ilybridi/atioji is common between European wildcats aiid 
domestic cats, and Kitchener (1992) discusses characters 
(pelage pattern, gut length, skull morphology) that can be 
used to distinguish reliably pure wildcats from hybrids tir 
domestic tabbies. Many hybrids are more like wildcats 
in size and morphology than domestic cals: perhaps there 
is differential .survival of hybrid forms in the wild that 
favors larger cats. Large black cats observed in Scotland 
("Kellas cats") and the Caucasus (Satunin 1904, Aliev 
1973) are pmbubly inlrogressivc hybrids, with variable 
proportions of wildcat genes (Kiteliener and Easiorbec 
1992). Black idms (inelanisric) have never been recorded 
in wildcats in Eumpe, despite being a common coat color 
mutalion in other species t)f feJid (Clark 1976, Robinson 
1976, i(xJd 1977), 

As wirh other wildcats, rodents are the staple of ihcir 
diet across most of their range (l indemann 1953, Novikov 
l962,Nasilov 1972.Sladek 1973, Coiidec/i/(, 1972,Ragni 
1978, Habijnn and Dimitrijevic 1979, Hewson 1983, Stahl 
1986, Riols 1988, Fernandes 1993. lonescu 1993). 
However, rabbits comprise the major prey w^here they 
occur, as in central Spain (Ayinerich 1982), and an agri¬ 
cultural lu^ea in northeastern Scotland (Corbett 1979). Birxis 
(bt>lh passerine and ground-dwelling) are of secondary 
importance (B. Ragni, P. Stahl hi hr:. 1992). The compo¬ 
sition of the diet shows only mincer seasonal variations: rab¬ 
bits or rodents ate the iiiajoj' year-rouJid ftxid items. No one 
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spcci^^s lA rt)duiU is prcfened {Stahl 1986), bui wildt'uts 
sometimes prey selectively on rabbits. In northeastern 
Scotland, for cxaiTipIt?, .[Livenile rabbits were lakcn in the 
spring binh season, and adults in uuiumn-wintcr, when 
myxomatosis was most virulent in that age class (Corbett 
] 979). Wildcats will also scavenge food and eaehc their 
kills, especially in winter (A. Kitchener m litL 1993). 

In western Scotiand, Scott et <fL (1993) found that wild¬ 
cats were predominantly nocliimaf travelling over 10 km 
per night to forage on open ground near the coast or around 
farms and villages, and resting by day in thickets or young 
forestry plantations. Daytime activity is usually correlated 
with absence of human disturbance (Stahl J986, Genovesi 
and Boitani 1993), 

Wildcats can live in very wet, swampy areas (usually 
among the last types of habitat to he modifed by huniansy 
N,K. Vereshchagin (in Heptner and Sludskii 1972) 
describes how, when lowland forest is seasonally inun¬ 
dated in the Caucasus mountains, wildcats live in trees for 
weeks, feeding on rats taking refuge tlietTe, 

Biology 

Rcproifitcitvc \ca.'iOn: (W) mating season in late winter, 
January-March; most births in May (Smil and Van 


Wijngaai’dcn 1976, Munlyanu f?/. 1993). 

Esfms: (C) 2-8 days, in presence of males (Conde and 
vSehauenberg 1969). 

GesUiiintt: tC) 63-68 days (in Hemmer 1976). 

IMfersize: (C & W) mean 3,4 (W: n-H)6: C: n=^2: Stahl 
and Lcger 1992): range 1-8 [Green 1991), 

{If ii?(Upetj(ieiuw (W) 4-5 months (Smit and 
Wijngaarden 1976, Tomkies 1991); up to )0 months 
(Muntyarui 1993). 

i/f stwtuihru/rit/ity: (C) females 10-12 moiiths; males 
9-10 months (Conde and Schauenherg 1969, Heniincr 
1976, P. Andrews in litL 1993). 

htterbirili interval: (C) probably one year, Conde and 
Schaiienberg (1969, 1974) found (hat males can be sexu¬ 
ally active from Dccembcr-July, hut females can only 
exceptionally breed twice in one year, such as whcji llie 
first litter is lost (A, Kitchener, B. Ragni irt Im, 1993). 

Mortality: (W) Several studies have reported very high 
human-caused mortality [e.g., snares, road kills), com¬ 
prising up lo 92% of observed deaths (Corbett 1979, 
Pieehocki 1986, Riols 1988). Human-induced niortuhty 



Figure 9 , Distribution of the European wildcat sitv&stns, group) after Stahl and 

Artois <1991). 1 Montezinho V (Portugal): 2. Nordeifel V; 3. Pfalzerwald V (Germany); 4. Tatransky 
U; 5. Beskydy V (Poland); 6. Hortobagyi 11* (Hungary); 7. Apuseni V (Romania); 8. Karpatskiy II 
(Ukraine), 9. Karamanbayiri VI; 10. Golardi Sulun VI (Turkey); 11. Kavkaz l‘ (Russia); 12. Borzhom I 
(Georgia); 13, Dilijan I (Armenia); 14 Zakatal I (Azerbaijan); 15. Kodry I (Moldavia); 16. Goto Dohana 
lb complex (Spain). 
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is probably significant across much of the wildcat's heav¬ 
ily seulcd mngc {Stahl and Ailc:>is 1991). 

Lodiievify: (C) up to 15 years (Green 1991). 

Habitat and Distribution 

Huropean wildcats arc primarily associated with forest, 
and are found in highest numbers in broad-leaved or mixed 
forests (Stahl and Legcr 1992). Coniferous forest, how¬ 
ever, is probably marginal habitat (Parent 1975, Heplner 
and Sludskii 1972), Wildcats arc also found in Mediter- 
rimcuii scrubland (Ragni 19S J J, ripaiiaii forest, 

marsh boundaries and along sea coasts (Lozaii and 
Koremar 1965, Heptner and Sludskii 1972, Dimilhjevic 
and Habijan 1977, Scott 1993b They have never 
been found in ihc high Alps (Schaueiibcrg 1970); B, Ragni 
[in Uti. 1991) ftirther states that forest wildcats are not pre¬ 
sent iji areas wliere snow cover is greater than 5(W, is 
more than 20 cm deep, and lemains for more than 100 days 
of the year. In general, regions occupied by forest wildcats 
arc characrei ized by low human density, with cultivation 
typically taking the form of grazing areas divided into 
small plots. Rocky areas arc a preferred micro-habitat 
(Tlcptncr and Sludskri 1972). Wildcats are generally 
absejiL from areas of intensive cultivation (Easlerbce W ai 
1991, R Hell1993), 

After the marked decline of the forest wildcat and its 
ei adicaiioii frojii much of Europe between the late 17(K)s 
and early 1900s, recolonization has occuired since 1920- 
1940 in several countries (Belgium, Czech Republic and 
Slovakia, b’lance, Germany, Switzerland, United King- 
dmii) (Stahl and Artois 1991 and in lift. 1991, 1993). 
Populations of wildcats tK'cur on Crete, Corsica, Sardinia, 
and the Balearic Islands, as well as numerous other small 
Mediterranean islands. Some authorities consider these 
populations to be discrete stihspecics, related most closely 
U) the h'bk ii group, and amoJig the most endangered p<.>p- 
uhilioiis in Hiiiope (Arrighi and Salotti 19S8, Ragni 1988, 
B. Ragni in litt. 1995). Vigne (1992), on the other hand, 
considers them to be feral forms of domestic cats intro¬ 
duced centuries before by humans. 

Population Status 

Global: Category 5c, Regional (Europe): Category 2, 
lUCN: not listed. Stahl and Artois (1991) carried out a 
comprehensive staius survey, using questionnaires and 
an extensive literuturc review, and Fig, 9 is based on their 
work. The authors have highlighted the importance of 
establishing data collection networks, and praised the 
results of such efforts in Scotland (Easlerbec ciL 1991) 
and Hungary (Szeniethy 1989). in Scotland, the method 
appeared to be sufficiently sensitive to detect relatively 
swift changes in the populations, as well as iegi<jnal vari¬ 
ation in status. However, Ragni (1993a) cautions agaiiisl 


unhesitating acceptance ol survey results, finding a high 
degree of error (59'}f ) among experts [zoologists, nat¬ 
ural his(i>ry [Museum curators, hunters, veterinarians, 
game wardens and professional naturalisis) asked dis¬ 
tinguish between specimens of European wildcat and 
domestic cat. 

According to P, Stahl {in iin, 1992), changes and trends 
in distribiition are not well documented in most cinintrics 
(Albania, Greece, Luxembourg, Poland, Portugal, Spain, 
Switzerland, Turkey, former Yugoslavia), In two coun¬ 
tries, the species became extinct in the first half of the 2()th 
century (Austria, Netherlands). In several west European 
countries (Belgium, France, Germany, United Kingdom), 
range expan.sion following World War It has been docu¬ 
mented, although this expansion has now cither halted, or 
continues at a very low rale. In these countries and in luily, 
the range of the wildcat is generally considered stable, 
alth<mgh local declines have been foniid in parts of 
Scotland (Eastcrbcc et nL 1991}, 7’hcrc seems to have 
been little change in wildcat populations in most east 
European con nines (Bulgaria, Hiingaiy, Romajiia), except 
in the C/ceh and Slovak Republics, where they have 
declined (P. Hell in Hn. 1993). 

A marked decrease in historical range has taken place in 
most of the formei Soviet Unitiii (Bannikov and Sokolov 
1984. Belousova 1993, Mnulyanu eUti. 1993, Puzachenko 
1993a), Wildcat populations are now found in three major 
areas: the Caipathian mountains of Ukraine (Bondar 1987, 
Turyiinin 1988); the K<)dry region of Moldova (Mnniyanu 
el id. 1993): and the Caucasus mountain region between 
the Black and Caspian seas [Belousova 1993, Pu/achenko 
1993a). The broad-leaved forest habitat of the Ukrainian 
Carpathians has been reduced by three- or four-fold over 
the lost century (1’aiarinov 1983). Those easternmost >/7- 
veslris papulations are important because the level of 
hybridization with domestic cats is considered to be quite 
low (Heptner and Sludskii 1972; see discussion under 
Principal Threats below). 

In northeastern France, Arlois (1985) loLuid that wild¬ 
cats used daily ranges orO.3-3.3 kniT In the same study 
area, Stahl el ai (1988) found that seasonal home ranges of 
adult males were larger (.5,7 ±2.6 km-; n=t7) and more 
variable in size tliun tliose of females (L8 ± 0.5 km-; Ji=7). 
Resident male ranges overlapped 3-5 female ranges, but 

little overlap occurred between individuals of the same 
sex, Tn northeastern Scotland, however, Corbett (1979) 
found that males ;md females had equivalent average 
monthly home ranges (1.75 km*^), with little overlap. In 
wesiei n Europe, densities of 3-5 animals per 10 km" aie 
repotted from optimal forest habitats (review by Stahl and 
Leger 1992). 

Stahl and Arlois (1991) reviewed the results of .several 
reinlroduclion utleinpLs tluoughout Europe, and concluded 
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that a long-term project run by the Bavarian Nature 
Conservancy Associatioji in Germany was the best. 
BLittnerdn press) states that 237 (13b males: 101 females) 
captive-bred individuals were released from ] 984 to 1993, 
Allhou^li tbere has l>ecji evidence uf p^jpulution establish¬ 
ment and natural reproduction^ released individuals suf¬ 
fered high mortality during their initial weeks in ihc wild 
(due mainly to road killsi, and the survival rule was esti¬ 
mated at about MY/r. Stahl {1993} is of the opinion that, 
given tlic risk'iof hybridi/alion, rciiitiodudion should not 
he aaisidered u priority Idr wildcat consci-vatiun: elToris 
should instead focus on pn^tectiug and supplementing 
small isolated populations. 

Protection Status 

CITES Appendix II. National Icgislulion: fully prolcctcd 
over most of its range. Hunting prohibited: Armenia, 
Austria, Belgium, C/ech kepiibtic, Krance, Germany, 
Greece, Hungary, Italy, Luxembourg, Moldavia, Poland, 
Portugal, Spain, Switzerland, Turkey^ United Kingdom, 
Ukraine. Hunting regulated: Azerbaijan, Romania, 
Slovakia. No legal protection (outside reserve areas): 
Bulgaria, Georgia, Romania No infbrination: Albania, 
Croatia, Slovenia, Yugoslavia (Stahl and Aritjis 1991, 
loncscu 1993, Puzachenko 1993a, A. Biikhnicashvili br 
iin. 1993), Hunting is permitted in Slovakia from I Dcc- 
28 Feb without restrictions. Total harvest has declined 
from about 900 in 1968-1970 to about 160 in 199K and 
P. Hell {in lin. 1993) recommends at least a five-year 
moraloriiim to allow populations to recover. 

Principal Threats 

Hybridization between wildcats and domestic cals was 
first reported almost 200 years ago (Bewick 1807), and 
hybrids have been observed throughout Europe (SlabI and 
Artois 1991). However, the significance of the phenome¬ 
non is debatable. The imponance of hybridization is 
diminished if F. sih^estris is considered a polytypic 
species, and increased if the domestic cal is viewed as a 
separate species. Significant prog re,ss is being made in 
Europe towards defining llic I’d id “units ol conservation," 
combining studies of moiphology (including pelage char¬ 
acters) and genetics to clarify the relationship between 
wildcats and domestic cats (Baltiarry and Daniels 1993, 
CrovcNa c/ af. 1993, Fernandes 1993, Kitchener c/ aL 
1993, Ragni 1993a,b, Pii/achenko 1993b). It is tikely that 
hybridization in Europe is more advanced than in other 
regions oJ the wildcat's wide geographic range, 

Suminski (1962, 1977) believed that "pure’’ forest wild¬ 
cats w'cre essentially extinct in Europe, having compared 
biological and morphological criteria among a large iiuiTi- 
her of specimens. His findings have been disputed 
(Hcptncraiid Sludskii 1972): Purcni (1974), for example. 


believed that less than 2% of the Belgian population can be 
considered hybrid animals. Raiidi and Ragni (1986, 1991) 
concluded, on the basis of electrophoretic analyses and 
morphological data, that There is little probability of 
genetic How between sympatric populations of forest wild¬ 
cats and domestic caf.s. 

Moq^ologjcal uiid genetic siudies; of Scottish wildcats 
(Hubbard af uL 1992), on the other hand, point to fietjucnt 
hybridization, although genetically distinct wildcats do 
remain in the remote areas of northern and western 
Scotland. The Scottish wildcat (/’.a. ^nimpkt) was recog¬ 
nized by llaltcnorth (1937) as the only valid subspecies in 
die siivvsfns group. Szemethy's {1993) i Lidiolelemelry 
study in Hungary of sympalric wildcats ([i=5) and feral 
domestic cats (n=6) provides data on how hybridization 
occurs and spreads. The feral cats' home ranges were 
smaller ((f8-l ,7 ktn-) and kKUted near faniis: the wdldcat.s' 
home ranges were larger {1,5-8.7 km-) and avoided the 
fanins. I lowevcr, during the breeding season, male wild¬ 
cats shifted their home ranges to cover the lerrilories of 
female farm cats. Szemelhy (1993) also noted that some 
feral cats were able to live independently of the farms, 
and adapted to wildcat social slructure, 

Stahl and Ailois (1991) recommend prioritizing inves¬ 
tigations into the extent of hybridization in regions w^here 
past conditions were conducive to it, i.e. w'heiie: 

• wild popuhiiions have shown a sharp drop in numbel's 
over the past few decades; 

• wildcat colonization is recent; 

• wildcat populations arc small and isolated: 

• human population density is markedly increased, with a 
concomitant growth in numbers of domestic cats: and 

• habilal transformation (intensive agriculture and forest 
planlaljons) is advanced. 

Other Ihreals bightigliled by the survey of Stahl and Aitois 
(1991) include habitat and population fragmentation: sig¬ 
nificant human-caused mortalily, especially rf>ad kills; and 
vulnerability to diseases transmitted by feral ails. Clinical 
examinations by McOrist el al, (1991} suggest the possi¬ 
bility that feline leukemia virus (FcLV) occurs as a sus¬ 
tained infection in some Scouish po[Tulaiions, rather than 
as an occasional infection acquired from domestic cats. 
KeLV is transmitted readily among young cals via infected 
body fluids, such as during fighting or mating, and is 
almost always fatal, B, Ragni (in lit:, 1993) believes that 
disease transmission, rather than hybridization, is the more 
serious threat resulting from the wildeafs ct:intact with its 
dmiic.slit:atcd relative. 

Action Planning 

Projects to, 15, and 89-90, 
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Part I 

Species Accounts 

Chapter 5 
The Americas 


Box 1 

Vulnerability Index to Species of the Region (in order of vulnerability) 


Species 

Habitat Association 

St [Mar] (Tot) Score 

Geog. 

Ran^ 

(10« kiti^) 

Score 

Body 

Size 

Score 

Total 

Score 

Ranking 

Kodkod, 0* guigna 

N: 2 

[2] 

(4) 

-1 

R: 0.16 

-2 

S -H1 

-2 

1 

Andean mtn. cat, 0. jacobituS 

N: 2 

[0] 

(2) 

-1 

R: 0.62 

-2 

S +1 

-2 

1 

Jaguar, P, onca 

1: 4 

[3] 

(7) 

0 

M: 8.91 

0 

L -1 

-1 

2(A> 

Oncilla, L tigrinus 

N; 3 

[1] 

(4) 

-1 

S: 2.90 

-1 

S +1 

-1 

2 

Margay, L wiedi 

N: 2 

[3] 

(5) 

-1 

M: 6.06 

0 

S nHl 

0 

3 

Canada lynx, L canadensis 

1: 4 

[4] 

(8) 

0 

M: 5.06 

0 

M 0 

0 

3 

Geoffrey’s cat, O. gooffroyi 

1: 6 

[1] 

(7) 

0 

S: 2.80 

-1 

S +1 

0 

3 

Puma, P. concofor 

B: 8 

[7] 

(15) 

-Hi 

W: 17,12 

+1 

L -1 

+1 

4(A) 

Ocelot, L pardafis 

1: 5 

(4] 

(9) 

0 

W: 12.45 

-h1 

M 0 

-h1 

4 

Bobcat, L rutus 

B: 7 

[4] 

(11) 

-Hi 

M: 7.24 

0 

M 0 

-Hi 

4 

Pampas cat, 0, cofocofo 

B: 4 

[6] 

(10) 

-Hi 

S: 3*86 

1 

S -Hi 

-Hi 

4 

Jaguarundi, H. yaguafondi 

6: 6 

[4] 

(10) 

^1 

W; 13*53 

+1 

S -Hi 

-h3 

5 


Key; 

Habitat Association 

Si = number of strong + signilicant habitats 
N = Narrow (-1); I = Intermerfrate (0); B = Broad (+1) 

[Mar] = number of marginal habitats 
(Tot) = total number of habitats 

Geographic Range (in millions of km^) 

R = Restricted (-2); S = Small (-1); M = Medium (0); W = Wide (+1) 
Body size 

L = Large (-1); M = Medium (0); S = Small (+1}.{A) = Actively threatened 


Regional Criteria: 

Habitat association: Narrow = 2-5 habitat types; Intermediate = 7-9 habitat types; Broad = tO-15 habitat types. 
Geographic range: Restricted = <1 million km^; Small = 2-4 million km^; Medium = 5-9 million km^: 

Wide = 14-17 million krn^. 

Body size: Large = 35-135 kg; Medium 7-20 kg; Small = <6,5 kg* 


See the Introduction to the Species Accounts for explanation of the vulnerability ranking system {pp, 2-6). 
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Kodkod, Oncifelis guigna 
(Molina, 1782) 

Other Names 

Ciiiigiin, chiit du Chili (French); Chilenische Waldkiitze, 
Nuchikat/.e (Geniuui); guina (Spanish); gafo do Santa 
CttiZn galoguiftu (Argentina); luiirta (Chile). 

De&cription and Behavior (Plate 6) 

I he kudkixJ is ibe smallest felid in the Anierieas, weighing 
an average of 2.2 kg [n-3: Greer 1965a). It is a huffy In 
brownish cat heavily patterned with small black spots. 
The kndkud is closely related to Geoffroy'sent, of which it 
may he a sirbspeeics—they do ntu appear to he sympatnc 
(ilcmnicr 1978a). Jlic subject deserves further iiuestiga- 
particularly in Argenlina, where Cjeoflroy’s cat is 
more common and widely disiribiitcd, and has been col¬ 
lected Jicar to the kodkod's known range (Redford and 
Kisenherg 1992. O.N. Herrera hi HiL 1992). In eomparisfjn 
to Gcoffroy’s cat. (he kodkod has a small face and tnueh 
thicker tail (R Quillen in iiii. 1993), There is a high inci¬ 
dence of melanism (Cabrera and Vepes 1960. Osguod 
1943, Greer 1965u) which, according to Miller and 
KotLinnnn (1976), increases with latitude, and is pailieu- 
hirly common m Chikte and Giiailecas islands. The ktnl- 
kod has rather large feet, and wcil-devcloped arboreal 
abilities, sheltering in trees during inactive periods and 
climbing as an escape tactic when pursued (Hoiisse 1953. 
Greer l%5a). Kaiisse (1953) also notes that it dens in 
bamboo thickets, 

Pearson (19S3) examined the small mammal fauna of 
the southern Andean moist temperate iorcst, focusing on 
Argentina^ Nahuel Huapi National Park, where the kod¬ 
kod is known to occur He iound that this forest type, wnth 
which the kodkod is strongly associated (sec below), has 
a high divcr.sity of mouse-sized rodents, but lacks diversity 
of larger mammals, noticeably of the arboreal type (no 
stiuiimls or motikeys). Most of the small rodcjits iire ter¬ 
restrial, semi-fossorial, and diurnal. Kodkod stomachs 
have been found to contain remains of small rodents. 
Norwegian rat, and birds (Koslowsky 1904. Houssc 1953, 
Greer 1965a), Kodkods have also been reported to lake 
poultry (Guggisberg 1975. MelL|uisi 1984), While 
believed lo be primarily jKK;iiiinal (Mdler and Roll man n 
1976), Green ( 1991 ) notes that most activity takes place 
during ihe day in captivity. 

The origin of ihe kodkod's [mine is obsciiio. It may be 
from one of the Mupuche Indian dialects, and probably 
originally referred to the pampas eat {O. ( oiorafo)^^Xn]o- 
coUf may be a Spanish con uplioii of “kodkod'' (F, Jaksic 
in iitt. 199,3). O. is most commonly called the 

gitiha (pronounced gwee-nya) in Chile and Argentina. 


Biology 

Ge^Tctthfu (C) 72-78 days (P, Quillen in Uil 1993). 

Utter size: (C) 1-3 (R Quillen in liii. 1993): 3-4 (lloussc 
1953). 

Umt^rvity: (C> up to I I years (Weigel 1975). 

Habitat and Distribution 

Found only in Argentina and Chile (Kig, I). the kodkod is 
strongly associated with the moist temperate mixed forests 
of ihe southern Andean and Coastal ranges, particularly 
the Valdi vian forest of Chile, which is character i/ed hy the 
presence of bamboo in the understory (lUCN 1992a). It 
ranges up to the ireeline at approximately 1.900 (Miller 
and Roffmann 1976) to 2.500 m (Mclquisr 1984). In 
Argentina, the kodkod has been rccoi ded from moist mon 
tane forest which has VaJdiviaucharaclenstics, including a 
mu Hi-layered structure wnhh bamboo, and numerous lianas 
and epiphytes (Dimitri 1972. N,0, Herrera in Ini 1992). 
Most records (nine out «) 10 in Redford and Biscnberg 
1992) coincide with the original distribution of temperate 
moist Arauearian and Valdiviaii forest (37-48^ S: Udviudy 
1975, C, Weber in Urt 1993). J. Rottmann {in (hi. 1993) 
describes the kodkod ’s habitat asst^ciations Ln order of 
impoitanee as (1) evergreen temperate rain forest. (2) 
deciduous tempenitc moist forest. (3) sdemphyllous semb, 
and (4) coniferous forest, 

Selei ophyllous scrub occurs in central Chile, from 
afK^ut 30-37“^ S (Udvaaty 1975). Only one specimen has 
been collected from this habitat type, which is sinieiLirally 
and faunisrically quite differenL jfom the Valdiviaii loresi. 
That specimen (from the Valparaiso area. 33“^ S) was 
described as paler than the Valdivian kodkods, wdth a 
larger skull and heavier dentition. Osgood (1943), who 
classified the specimen as a separate subspecies (D.g. 
moHnae), remarked on its similarity to the '"salt desert" 
race of Gcoffroy's eat, found in the Andes of northwest¬ 
ern Argentina, and speculated that further s[iccimcns might 
arise lo link the two cats, although this has not occurned. In 
Chile, Geoffroy's cats arc known to occur only in the 
Nothofa^^ns beech forests of the far south, and ihis race of 
Geo) froy's cats beai>, little resemblance to Ibe Valdivian 
kodkod (Cabrera 1961), It is puzzling that the kodkod 
should show such marked differences in habitat associa¬ 
tion. implying u broad habitat selectivily, ainl still have 
such a restricted distribiilion. implying nanow selectivity. 
Moreover, the kodkod is tolerant of altered hahitais, being 
found in seamdary forest and shrub as well as primary for¬ 
est, and on the fringes of settled and cultivated areas. C. 
Weber {in fhr 1993) notes that the Valparaiso area, wlicrc 
the ktidktnJ is still present, has been settled for over 1,(KX) 
years, and was deforested, except for small remnant 
patches, at least 150 years ago. 
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Figure 1« Distribution of the kodkod <Q. guignB). 

1. Valparaiso City {Osgood 1943, C. Weber in Htt. 1993); 

2. Congurllio II; 3. Puyehue II; 4. Chiioe II; 5. Las Guaitecas IV 
(Chile); 6 , Lanin II complex; 7. Nahuel Huapi II complex; 8 . Los 
Aleroes II complex (Argentina). 


1993). In the mid" i 800s. the German iiatiirnlist Philippi 
described groups of kodknds raiding chicken houses, with 
up to 20 cats being killed by fanners in a single clay 
(Cabrera and Yepc!v 1960, Guggisborg 1975). F^’aniiers 
there still complain of pcuihry depredation by ihe kodkod 
(Mclquist 1984). 

Protection Status 

CTTFS Appendix II. National legislation: fully protected in 
Argentina and Chile (Fuller cl aL 1987). 

Principal Threats 

Because of its restricted distribution, the kcxlkud is panic- 
ularly vulnerable to habitat loss, the primary cause of 
mduced timiibcrs in the north of its range. However, there 
is presently little forest cJearanc^? for agricultural purposes, 
and most monoculture plantations are being established on 
abandoned agricultural lands {C. Weber m Itn. (993). 
Logging of the Chilean Valdiviaii furesi is increasing for 
export to Japan (Ancient Forest Inteirialional |AFI] 1990, 
F Jaksic irt litf. 1993)^ hut a substantial proponion (369f ) 
is pn^tecied (WCMC 1992: 453), and logging is not ncces- 
.sarily a threat to the kodkod because of its use of secondary 
vegetation (J. Rottmann in lin. 1993), There are also sev¬ 
eral large protected areas within its range in Argentina 
(Melquist 1984,0,N. Herrera in /in 1992), J, Rottmann {ip 
fitr 1993) mentions fox hiinii ng (both legal and illegal, with 
dogs and trap.s) as a potential threat, citing unpublished data 
showing that 1-5% of fox hunter kills are small cats, 
Melquist (1984), however, only once saw a garment of 
what appeared to be kodkod pelts in a local market. 

Action Planning 

Pn^jeci 91- 


Population Status 

Global: Category 2, Regional: Category L lUCN: 
] nderc im i n ate, Tli c k odkod has h i si or ic al 1 y been de sc libcd 
js quite common (Osgood 1943, Cabrera and Yepcs 
1960), However, in the dry sentb of central Chile, 10% 
oidhc country’s area but home to two-third.s of its popula- 
Uon (Weber 19S3J, habitat loss has led lo localized and 
patchy dislribulion (J. Rottmann m ///;, 1993). In general, 
however, the southern forested part of its range is well pro¬ 
tected and sparsely populated by humans, Lven where its 
habitat has been altered, such as in central Chile, where 
15,0(K) km- of pine and eucalyptus plantations have been 
established (C, Weber in iitL 1993), kodkods may do well 
as rodent populations thrive (J, Roiimann, pers, comm, in 
Melquist 1984). 

The kodkod seems to live at higher densities on Chilt^e 
Island (Melquist 1984), possibly linked to the absence of 
the puma, grey fox, and Andean fox (J, Rottmann in /iiL 


Andean mountain cat, 
Oreaiturus jacobitus 
(Cornalia, 1865) 

Other Names 

Chat des Andes (French); Andenkatze, BergkaUe 
(German); chinehay, gato andino, gato liiice (Spanish): 
gate niontcs altiplanico, titi (Bolivia): galo monies ajidino 
(Chile); osjo (Pem). 

Description and Behavior (Plate 6) 

There are just a few museum .skins and skulls by which to 
describe this species, and there have been just a handful 
of observations made in the wild (Grimwood 1969, 
Scrocchi and Ifalloy 1985, Ziesicr 1992). The Andean 
mountain cat is a small but sturdy cat: one male ifom Peru 
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weighed 4 kg (Pearson 1957). U has lung ash-grey fur 
indistincfly patterned with rusty ro^iette-llke spots on ihe 
sides, and niaikcd with eonspieuuus thick dark stripes 
extending down the sides from the back. Prominent dark 
grey bars run also across its chest and forelegs. Its nose is 
black, ajid its belly pale, with ditrk spots. The tail is thick 
and long (about 70% of bead-body length: Osgood 1943. 
Pearson 1957. Cabrera 1961, Pine al. 1979), banded 
with appruxinialcly seven conspicuous dark rings. The 
mountain cat ischaracteri7;ed by large auditory bullae of a 
form unique among the felids, the anterior chamber being 
somewhat larger than the posterior {Kuhn 1973). Enlarged 
auditory bullae are typical of animals inhabiting arid envi- 
ntmments w'ith little cover for protection and concealment 
(sec doscription of the saiid cat under Non ft Afriro oful 
Southwest A^yki). 

Essentially noihing is known about the biology and 
belijjvior of the Andean mountain cal. The juosl detailed 
observation of it in the scientific liter;tlure was made at 
4.250 m in the northeast of Argentina’s Tucuman province 
(Scrocchi and Halloy 1986) A single car was followed 
on foot for more than two hours during late mt^ming at a 
distance of 15 to 50 m, showing no fear of humans. It 
drank from melting ice, and moved to sil upon a prt)niineiit 
rock. A gray fox ran from the cat. The cal Ira veiled further 
and rested in the shadows on a rocky hillside before it 
moved out of sight. 

Halloy (1985} suggests that the Andean cat may be Jiiore 
active on full moon nighls, with more daylight activity dur¬ 
ing the new mt.Hai. Wijitcrs probably represent critical peri¬ 
ods of increiised hardship for the Andean mountain cat, 

Biirmeisler f 1879) reported without elaboration that the 
Andean mountain cat prefers U) litinL mountain chinchillas 
(nocturnal) and mountain viscachas (diurnal). Grim wood 
(1969) and Ziesler (1992) each observed a cat stalking 
mountain viscachas at 4,0(]0-4,30() in. These remain the 
only clues to ils diet, which may or may Jiot include other 
species (birds, reptiles, small rodents, etc.). The mountain 
cal's range appears lo coincide with the original distribu¬ 
tion of these large rodent species. Both arc *'ricocheLtaJ” 
rodents: their strategy to escape predators involves mak¬ 
ing unpredictable changes of direction by bounding off 
rock faces (MacCliuiock 1966), Like the Andean moun¬ 
tain cat, the mountain chinchillas and viscachns have 
enlarged auditory bullae. The long tail of the mountain 
cat (which is much longer than dial of the similar-looking 
montane form of the pampas cat [Redford and Bisen berg 
1992J) is probably an aid to balance when chasing these 
rodents. Other species with relatively long thick tails 
include the cheetah (gazelles and hares change directions 
swiftly during high-speed chase ;ls an escape siraiegy), the 
snow leopard (which hunts mouiilain goats and sheep 
among cliffs and crags), and the clouded leopard, marbled 
cat, and margay (species with highly developed arboreal 
capabilities). 


Biology 

No information. No animals known to he kept in captivity. 

Habitat and Distribution 

The Andean mountain cal is apparently very specialized 
in its habitat requirements, having been found only in the 
rocky arid ;md semi arid /ones t)f the high Andes above the 
limbeiline (gencnilly above 3,000-4,0(K) m in elevation). 
Vegetation at observation and collection sites has consisted 
mainly of small scattered dwarf shrubs and clumps of 
hunchgrass (Pearson 1957, Scrocchi and Halloy 1986). 
The pi\;scncc of rock piles and boulders (lypieal luicnv 
habitat of mountain viscachas, and the only type of cover 
available at such altitudes) may be iinpt>rtant (Scrocchi and 



Figure 2. Distribution of the Andean mountain cat (O. /aci> 
bitiis). Protected areas where 0. iacobltus may occur: 1. Lauca 
II* complex (Chile): 2. Los Andes I; 3. San Guillermo IV‘ complex 
(Argentina). 
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Halloy 1986. Zii^sler 1992). Figure 2 ^hows Ihe area of 
the Punu (grassland) and Altoandina higii-uUitudc biogco- 
graphic provinces (t:^abrera and Willink IMMD), within the 
range delimited by O. collection and sighting 

records (Griiiiwt>od 1969. MelquisL 1984, Scrucclii ujid 
Halloy 1986, Kedford and Eisenberg 1992). The distribu¬ 
tion of these habitat types is more patchily distributed than 
shown, as the high plateau is broken up by deep valleys. 

Population Status 

Global: Category 2. Regiuiiul; Category K lUCN; 
Insufilcicntly Known. Andean mountain cats apparently 
occu] at low densities. 

Protection Status 

CITES Appendix T. National legislation: fully pr<)tcctcd 
over its lajige, HiiiiLing and trade prohibited: Argentina, 
Bolivia, Chile, Peru (Killer I9S7). 

Principal Threats 

It is not ckai whether the apparent rarity of the Andean 
inoimlain cat is a natural phenomenon, is attribiitable to 
human actions, or is simply a nhsperceplion resulting Jroni 
hick of observations. Only a detailed .study of its ecology 
will provide the answer, but in the meantime, Npeciihilion 
will have la suffice. 

Pack of knowledge is obviously a factor. The few 
observations of the species were all in the daytime, and 
details regarding collection or observation, typically made 
during general mammal surveys, arc sparse (c.g.. Pearson 
1957. Greer 1965b, Grimwood 1969, Pine e; ai, 1979. 
Mclquist 1984), With regard to himian fiction, it appears 
that two of the usual human-induced causes ol rarity— 
habitat loss/inodincauon and direct persecution—are only 
partially responsible. There have been no significant 
changes in land-use of the high Andes over the last 2dKH) 
years—if anything, the human population has decreased 
(S, Halloy lit liiL 1993. C. Weber /V; fit!. 1993). Grazing 
by domestic camclids, sheep, and goals can lead to 
reduced densities of large rodents, hut at present this prob¬ 
lem is localized rather than widespmad (Holdridgc 1978, 
.1. Rotimann ift 11 a. 1993). Large dogs, feral or accompa¬ 
nying livestock, may chase and frighten Andean cats, in 
terms of hunting pressure, herders usually carry guns 
when accompanying grazing animals, and pelts of Andean 
mountain cats arc occasionally seen in fur markets 
(Melquisl 1984, A. Xitneiicz in litL 1991, S. Halloy in itn 
1993. ,1. von Thun gen, pers. comm.). Yei C. Weher {in 
iitt. 1993) notes that the high Andes Indians of nonliern 
Chile knew little of the species, and that all the pells he 
ohsei'ved w hich were kept for ceremonial purposes were 
of the pampas cat. There are no rceords of international 
trade (aside IVoiii one probably misidentified trans- 
Europcan shipment in 1977: WCMC unpubi, data). 


ll is possible that the Andean mountain cat is rare 
because it has evolved to be a specialized predatoi ol chin- 
chilMds, Both mountain chinchillas and mountain vis- 
cachas have naturally patchy distributions, living in small 
colonies (die biggest viseacJia colonies contain only 
around 60 animals |Ziesler 1992|). 'I'he colonics are ceri' 
tcred around cliffs and boulders, and the animals avoid 
extcn.sivc areas of open ground. Moreover, the high 
mountain habitat types are also unevenly distributed in 
some parts ulThe Andes, where the high plateau is dis¬ 
sected by deep valleys which are bcllci watered, more 
thickly vegetated and lelatively heavily settled—not char¬ 
acteristic mountain cat habitat (Scnx:chi and I lalloy 1986). 

More speedically, perhaps the Andean mountain cat 
evolved to hunt ntK’turnal chinchillas rather than the larger, 
diurnal viscaclias (few cats arc diurnal, and neither of the 
two observed hunts were successful). While mountain vis- 
cachas are declining locally outside ol reserves due to sub- 
.sistence hunting (H. Torres in fili. 1991, J, Rotimann in lit!, 
1993). the short-Lai led chinchilla has been hunted to the 
brink of extinction. It was intensively exploited for the 
European fur trade from the late 19th to the early 20th cen¬ 
turies. Fonnerly ranging through the high Andes from 
northern Peni south ro the vicinity of Santiago, only a lew 
scattered coU^nies me believed to survive tn nigged anti 
inaccessible terrain where the htaders of Argentina, 
Boliva. Gliilc and Pern meet (at about 23'^ S) (Thornhack 
and Jenkins 1982. Gudynas 1989). 

If the Andean mountain cat has indeed specialized to 
prey on chinchillas, widespread extinction of colonies 
must have had disastn)Lis effects. On the cuher hand, h it is 
not a specialist predator, small prey biomass is high in the 
Andean uplands ( A. t.’anedi. Weber in fin. 1993). and 
its rarity must be attJ’ll:^utcd to tile other factors. 

Action Planning 

Project 92. 


Jaguar, Panthera onca 
(Linnaeus, 1758) 

Other Names 

Jaguar (French): Jaguar (German): ligre. ligrc real, yaguur 
(Spanish); oiiya, ojiya piiilada, oin^a cauguvn (Brazil): tig 
marque (French Guiana): yaguareie (Guarani); zac-bolay 
(Mayan); jagLiaretc (Paraguay): otorongo (Pem): penitigri 
(Suriname); yaguar (Venezuelan); on^a negra, yaguara 
pichuna, yagua-hu (black jaguar.s). 

Description and Behavior (Plate 4) 

The jaguar is the largest eat of the Amei icjs. and the only 
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living reprc^eiitaiivc of the genus found in the 

New World, The jaguar's pjlLern dilTec^ I'roni that of ihc 
leopard by having larger broken-edged rosettes around 
small black spots. It has a largo head and stocky build, 
with relatively shorter limbs lliun others oi ils genus 
(Gonyen 1976). Melanism is frequent in the jaguar, and 
is inherited as a monogenic dominant to the normal 
golden-colored Idma rather than ihrt>ugh a recessive allele 
(Dentsch 1975, Dittrich 1979). Albinisllc specimens are 
occasionally reported (Seymour 19S9), F(?rc si jaguars are 
run only more rrequciitly darker, but ore also considerably 
smaller in size than animals which inhabit more open 
areas. Tn central American min forest, ]3 males averaged 
57 kg and seven remalos 42 kg (Rabinowilz and 
Nottingham 1986, Aranda 1990), while in ihe Brazilian 
Panianal males averaged 100 kg (n=24j and females 76 
kg (n=l6} (de Almeida 1984). The size difference may 
be due to the greater abundance of large prey species in 
more open environments. 

More than 85 speeies have been recorded in the 
jaguar's diet (Seymour 1989), Large prey, such as [-Hscca- 
ries, tapirs and deer, may be preferred* but a jaguar will 
eat almost any thing it can catch, and in the rain forest will 
take mammal prey species in pi-oportion to ihcir occur¬ 
rence (Rabinowiiz and Nottingham 1986, Hmmons 1987). 
Large herbivores arc more thinly distributed in rain forest 
than in more grassy, open habitats, where they are more 
likely to form groups and cluster near water and jaguar 
diet in the rain forest and in savannah woodlands re Heels 
this difference tn prey availability and vulnerability 
(Emmons 1991). Tn many areas, cattle are ranched on 
what is essentially prime jaguar habitat, and cattle have 
been the most frequent prey species documented in several 
analyses of jaguar diet in Brazil (A. Almeida in 
Hoogesteijn et al. 1993, Crtiwshaw and Quigley in prep.) 
and Venezuela (Hoogesteijn and Mondolft 1992). 

Jaguars are the only big cats which regularly kill prey 
(especially capy haras) by piercing the skull with their 
caiiine.s tSchaller and Vasconcelos 1978, Mondolfi and 
Hoogesteijn 1986, Crawshaw and Quigley in prep.). 
Emmons (1987) suggests (hat the massive head and stout 
canines of the jaguar are an adaptation to “cracking open" 
well-armored reptilian prey, such as land tortoises and 
river turtles, She notes That, following rhe late Pleistocene 
exlinctions of large herbivores, the jaguar and the puma 
were the only rcprescntaiive.s of five genera of North 
American felid ro persist* and speculates that the jaguar 
evolved Lo take ^idvantage of a formerly super-aburulanl 
prey base of wafer reptiles. 

Although the jaguar has been characterized as primarily 
nocturnal [e.g.* Nowak and Paradiso 1983), radiotclemetry 
has .shown that they are often active during the daytime, 
with activity peaks around dawn and dusk* Jaguars have 
been found to be active for 50-60% of each 24-hour period 


(SchaJler and Crawshaw 1980, Rabinowiiz and Noning- 
hain 1986, Crawshaw and Quigley 1991). Crawshaw and 
Quigicy f 1991) found that mean daily travel distance was 
significantly larger for a male (3.3+L8 km) than for 
rema!e.s (L8 ± 2.5 km). Both sexes tended to travel liuthcr 
each day during the dry season. Rabinowiiz and N^utiiig- 
ham (1986) found that radio-col hired male jaguars tended 
to remain within small areas (average 2,5 km-) for u week 
at a time belore shifting in a single night to other parts of 
their range. 

Biology 

Rcitroductivi^ \cas<m: (W) probably year-round, hut 
Rabinowitz and Noilinghiim (I9S6) reported that young 
are usually born in the rainy season when prey is more 
abundant, hence seasonal birth peaks reported in other 
areas (e,g., Jaiiuary-April in Venezuela IHoogcslciJn and 
Mondolfi 19921) may be correlated with prey availability, 

Estrus: (C)6-17 days. 

Esrms rycJc: (C) average 37 days* range 22-65 days 
(Sadleii 1966, Slehlik l97LLeal 1979). 

Gi\'iUitI(vr (C) average 101, mrigi^ 01 -11 I days (Ilcmincr 
1976), 

Utter .size: (C & W) 1-4, mode 2 (Hoogesteijn and 
Mondolfi 1992). 

at independnn er (W) L5-2 years* 

Ai^c (it seMutJ fmitffriry: (C) 2 .3 years, females; 3-4 years, 
males (Mondolfi and Hoogesteijn 1986), 

(W) 11-12 years (A. Rabinowiiz, unpiibl. data, 
in Swank and Teer 19H7); (C) up to over 20 years (Green 
1991)* 

Habitat and Distribution 

The jaguar* which swims well, is strongly associated with 
the presence of water. Habitats meeting this requirement 
range I’roiii rain forest to seasonally Hooded swamp areas 
(Pantanal and Llanos), pampas grassland, thorn .scrub 
woodland (Chaco), and dry deciduoLi.s forest In Belize. 
Rabinowitz (1991a) found that jaguars were more abun¬ 
dant in lowland areas of relatively dense forest cover with 
pcrjiuuieni water sources than in <ipeig sea.soiially dry 
forests. In I he Brazilian Pantanal, riparian JbresL was 
strongly preferred to open grassy ai ea.s (Crawshaw and 
Quigley 1991). Although jaguaj s have been reported from 
elevations as high as 3.800 m (Costa Rica: Vaughan 1983), 
jaguars typically avoid montane forest {Bmmon.s 1991), 
and have not been found in the high plateau of eciural 
Mexico (Leopold 1959} or above 2,700 m in the Andes 
(Guggisberg 1975, OIrog and Lucero 1981). 

The hisioricjjl range of the jaguar ex I ended from 


119 



Part i: Sp&cies AccountSr Chapter 5. The Amoiicas, Jaguar 



Figure 3. Past and present 
distribution and relative 
abundance ot the jaguar 
{P. once) after Swank and 
Teer(1967). 

1. Calakmul V* (Mexico) i 
Maya iX*' (Guatemala); 

2. Monies Azules II (Mexico); 

3. Cockscomb Basin IV 
(Belize); 4. Hio Plalano IX# 
(Honduras); 5. La Amistad 
(Talamanca) II# complex 
(Costa Rica and Panama); 

6 Darien li# complex 
(Panama) + Los Katios It 
(Colombia): 7, Sierra Nevada 
de Santa Marla ir complex; 

S, Sierra de la Macarena II 
complex: 9. Cahuinarf II com¬ 
plex (Colombia); 10. Yasoni ir 
(Ecuador); 11 Pacaya Samiria 
VIII; 12. Manull# (Peru); 

13. Manuripi Heath IV complex; 

14. Isiboro Secure II (Bolivia); 

15. Defensores dei Chaco II 
(Paraguay); 16. Iber IV com¬ 
plex (Argentina); 17. Mooone 
Provincial Reserve (Argentina) 
+ Turvo II (Brazil) complex: 

18. Iguazii II“ (Argentina] + 
Iguagu M" (Brazil) complex; 

19. Jur^ia-ltatins IV; 20. Alio 
Ribcira II complex; 21. Pan- 
tanal Matogrossense II; 

22. Araguaia II complex; 

23. Jau II complex (Brazil); 

24. Pico da Neblina II (Brazil) 

+ Serranla de la Neblina II 
(Venezuela) complex; 

25. Canaima II; 26. Aguaro- 
Guariquito II; 27. Henri Pittier 
I (Venezuela). 


Ari/oiiii, New Mexico, and Texas in tlic United Stales 
south lo either the Rfo Negro (40 ’ S) or Rio Santa Cruz 
(50'" S) in Argentina (Ana 1974. Cannan I9S4). Fomierly 
occupied habitat in llic nonh of its range included ouk 
woodland, mesquite thickets, and riparian forests (Brown 
1991). In the north, the jaguar's range has receded south¬ 
ward about J,00[> kin, aJid has been reduced in iuca by 
about (ilVr. In South America, the jaguar*s range has 
receded northward by well over 2.000 km, and has been 
reduced by about (Swank and Teer 1987). 

Population Status 

Global: Category 3(A). Regional: Category 2(A). lUCN: 
not listed. The Amazon basin rain t’oi-est, some 6 million 
kin- in cxlenl (Collins 1990). is the key stronghold of the 


species, and densities may be as high as one resident per 13 
km-, as eslimatcd lor jaguars ill Belize iRabinowitz 1991). 
rhis refuge is of sufficient si/c and integrity to conserve 
tlic species in large numbers for well iiilo the foiseeable 
future, even if densities are lower than in Beli/e. 
However, the jaguar is declining in most other habitats 
(Fig. 3), It has been viitually eliminated froni much ol 
the drier northern paris ol'its range in the U.S, and Mexico 
(Brown 1991), a.s well as the pampas scrub grasslands of 
Argcnbna and ihroughoui llruguay (Swank and Tecr 
1987). The speeies has probably already lost signiUlcanl 
elements of its intraspeeific diversity, and the trend con¬ 
tinues. While commercial exploitation for their skins is no 
longer a factor, jaguars still face local extirpation at the 
hands of cattle ranchers. 
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Tlic status of several key large jaguar FKjpululions is dis¬ 
cussed in detaiJ below, 

1. Yucatai i pt^n ins t i laA lorth c ru Gitate} mi ki/He!ize: R abi a - 
owitz and Nortingham (19S6). working in the 
Cockscomb Basin arBc]i/c> found male home ranges 
to average 33 km- (range 28-40 km-; n^) and females 
a niinimuin of 10 km- (n=3). There was partial over¬ 
lap of male ranges, no overlap of female ranges, and 
male ranges entirely encompassed those of females. 
Based on a mean density of one resident adult jaguar 
per 15 km-, and laking land and hunting pressures into 
aceounu Rabinowil/ (1991a) estimated Belize’s popu¬ 
lation to number between 6[X) to l,(KKk Based on den¬ 
sity estimates (derived from foolpviiils) of one jaguar 
per 26-32 ktn- in Mexico’s Calakmul Biosphere 
Reserve, Aranda (1990) estimated a popululion of 125- 
180 jaguars for the 4,000 kin- reserve, and 465-550 
jaguars in an adjoining 15,000 kin- of wilderness area 
in Peten, northern Guatemala—which has since been 
protected as the Maya Biosphere Reserve, 

1. Chkjpas state, Mexico: Aranda (in ittL 1993) estimated 
350 ± 65 jaguars (based on a range of habihit-spccific 
densities from one animal per 15-40 km-) in the slate, 
LOTicenlraled iit four major populations occupying a 
total of 8,800 km^. 

3, 77?e Panranai: The Pantana! is the largest seasonally 
flooded land area in the world (Alho er ai 1988), 
extending over 100,000 km- on the borders of Brazil, 
Bolivia and Paraguay. Wet savannah wotxlland such as 
this and the Veiiezuelaii llanos may represent optimal 
jaguar liabilui, judging by the larger average sizes 
attained by jaguars in these areas. However, the econ¬ 
omy and culture involves around cattle ranching in both 
areas, and jaguar numbers have been greatly reduced. 
Quigley andCrawshaw (1992) estimated jaguar density 
at only 1.4 resident adults per 100 km- in the Brazilian 
Panuinal-, where reliilively uridisliirhed, iiitacl p^piihj- 
lions exist only in the north-central and extreme south¬ 
ern parts of the region, separated hy over 150 km. 

Resident jaguar annud home ranges averaged 142 km- 
(n= four females, one male). The male’s home range 
was not larger than the females’. Female home ranges 
overlapped average of L J .5% during the dry season, 
but not the wet. Mean we( season home range (13 km^) 
was significantly smaller than during the dry season 
due to extensive flooding; jaguars used only 4-13% of 
their total annual ranges during the wet (Crawshaw and 
Quigley 1991). 

4. Paraguayan Gran Chaco: The Chaco thorn scrub is 
probably the only remaining place where jaguars occur 


in significant numbers in an arid environment. Redford 
et ai (1990) estimated that I76,(X)0 km- of viable habi¬ 
tat remain in the Paraguayan Chaco, an historical Uiss 
of 45%, with deforestation accelerating. Brex^ks (1990) 
relays repons of Paraguayan biologists thai jaguar pop¬ 
ulations are recovering from the depredations of the 
skin trade. Although the ecology of the species has not 
been studied, various density estimates for the region 
have been put forward, ranging from one jaguar per 25 
km- lo one per 75 km- (in Swank and Tecr 19S7). 

Protection Status 

CITES Appendix L National legislation: fully protected 
over much of its range. Hunting prohibited: Argentina, 
Brazil, Colombia, French Guiana, Honduras, Nicaragua, 
Panama, Paraguay, Suriname, United States, Uruguay, 
Venezuela, Hunting restricted lo "jMx>blem animals”: 
Brazil, Costa Rica, Guatemala, Mexico, Peru, Trophy 
hunting permitted: Bolivia. No legaJ protection: Ecuador, 
GuyaJia (Swajik and Teer 1987, Fuller ei a!. 1987. Anon. 
1989d), 

Occurrence In Protected Areas: 

liglcy and Crawshaw (1992) estirnated thai at least 3,200 
km2 of proLocted habitat would be i-cquired to support a 
minimum population of 50 jaguars in the Pantanal region. 
Protected areas over 34X>0 km- in size are marked with a 
square in Fig. 3; other smaller but slralegically located 
areas known lo contain jaguar are also shown. Isolated 
remnant populations are scattered through the fragmented 
Atlantic coastal forests of southeastern Brazil, located in 
reserves (lUC^N 1982) and also in unprotected areas, 
including the Serra de Pamnapiacoba Mountaias southwest 
of Sao Paulo (J, Guix in UlL 1993), 

Principal Threats 

Deforestation rales are highest in Latin Ainerica (FAO 
1993), and fragmentation of forest habitat isolates jaguar 
populations so that they are more vulnerable to the preda¬ 
tions of man. People compete with Jaguars for prey 
(Jorgenson and Redford 1993), and jaguars are frequently 
shut on sight, despite protective legislation. The most 
urgent conservation i.ssuc is the current intolerance of 
ranchers for jaguars (see Part Tl, Chapter 2 for more dis¬ 
cussion of this issue). In many caille-ninching operations 
in ihe region, livestock roam widely and become essen¬ 
tially feral (Schaller 1983, Quigley and Crawshaw 1992). 
Cattle have been shown to constitute a major portion of 
Jaguai' diet in studies ctirried out on ranches in seasonally 
flooded savannah woodland (Hoogesteijn ef cil 1993, 
Cruw.shaw and Quigley in prep,)- The vulnerability of the 
Jaguar lo persecution is demonstrated by its disappearance 
by the Tiiid-19(J0s fn^m the southwestern U,S, and mathern 
Mexico, areas which are today home to important puma 
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popublions (Brown I991 )h A consurvaliun pJan has been 
developed for jaguars in the Brazilian Paiilanal (Quigley 
and Crawshaw 1992), and ihe Brazilian government is 
planning to establish u Nalional Center for Research, 
Management, and Conservation of Predators in Brazil to 
address I ivestock^pred a tor problems < P. Crawshaw, pers. 
comm,). Swank and Teer (1988) emphasize the potential 
benefits of eonirolled sport hunting us an elcnionl of 
national jaguar eonservation strategies, arguing that trophy 
fees would be an incentive for some ranchers to maintain 
jaguars on their land. Translocalion of problem jaguars 
has also been recommended (Anon. 1992c, 1993c), 
Preliminary results from one such attempt in Brazil have 
been good {P. Crawshaw in lift. 1993), but Rabiiiowitz 
(1986) found that translocated Jaguars in Belize often 
returned to stock killing. 

Commercial hunting and trapping of jaguars for their 
pells has declined drastically since the mid-1970s, when 
anti-fur campaigns gathered steam and CITKS controls 
progressively shut down inlernalional nwkets (see Patl II 
Chapter 4). Organized poaching rings, in which fur buyers 
travelled through the country supplying traps and buying 
pelts frojii local people, arc a thing of the past (Swank and 
Teer 1987). 

Action Planning 

Projects 6 and 93-95, 


Oncilla, Leopardus tigrinus 
(Schreber, 1775) 

Other Names 

Little tiger cat, little spotted cat (English): chat ligre, 
oneiHe, (Famch); Onzillc, Kleinflckcnkatze, Oz^elotkatzc, 
Zwergiigei katze (German); tigrilltj, tiricj, gatu ligre 
(Spanish): gato rigre chico, gate tmza ehico, gato pintado 
chico (Argentina): gato do mato (Brazil): chivi (Argentina, 
Guyana, Peru); tigrillo peludo, tigre gallinero (Colombia); 
caucel (Costa Rica); tigrillc chico (Bctiador); chat ligre 
tachete, chat lig (French Guiana); ocelot-car, tigrikari 
(Suriname); tigrito (Venezuela). 

Description and Behavior (Plate 5) 

With a silhouette and footpi ini resembling a house eai, 
ihe oncilla is small, having an average weight of 2.2 kg 
(n=3: Redford and Eisenberg 1992), with males slightly 
larger than females (Guggisborg 1975). The oncilla 
closely resembles the margay, and the two can be difficult 
to distinguish in the field (Vaughan 1983). The iwa cats 
are similarly iiuirked, but the oncilla's paiiern of mseftes 
tends to be less dark and blotchy than the margay's, its fur 
is not as thick, its body is more slender, and its tail not as 


long (TL=26.9 cm, 56% of head-body length, n=13; 
Redford and Eisenberg 1992), MeJanislic individuals are 
occasionally reported (Mondolfi 1986, Eisenberg 1990, 
P. Quillen m int. 1993). Prey taken from stomachs (n=3) 
has consisted of small mammals (rodents and shrews) and 
a passerine bird (Gardnej 1971, Mondolfi 1986). Oncilias 
have been reported to prey on small primates in Brazil (P, 
Quillen rn irff. 1993), J, Guix (m Ilti. 1993) analyzed the 
conlents of one stomach and five scats from Bruz.iFs 
Atlantic coastal rain forest, and found feathers and hair 
from small mammals (rats and possibly one mouse opoi^- 
sum). Four oncillas were captured there in unbaitccl live 
traps set along armadillo trails. 

Biology 

(C) 55-60 days (Widholzere/a/. 1991 - 75-78 
days (Lcyhausen and Falkcna 1966). 

Estms: (C) 3-9 days, with older cuts having shoner cycles 
(Fon^man I98H). 

LiiU^r (C) 1-3, one mosl common (Leyhausen and 
Falkena 1966, P, Quillen in Hit. 1993), 

Lm^evity: (C) average I L but up to over 17 years (Prater 
ct aL 1988, P. Quillen hi iirt. 1993). 

Habitat and Distribution 

The oncilla shows a strung preference for moniane cloud 
forest (Mojidoifi 1986), ii' ihiii ii is found at higher eleva¬ 
tions than the ocelot and margay. For example, Melquist 
(1984) reports that it is restricted lo elevations abtwc 1,5(X) 
m in Colombia, and has been found at up to 4,500 m, 
approximately snowline. Rodnguez and Paz y Mine 
(1989) also note that it has only been collected from the 
Andean highlands in Ecuador, a zone where the puma and 
pampas cat occur. Most specimens collected in Costa Rica 
(5 of 6) have been taken in cloud forest (Gardner 1971, 
Vaughan in press). In eastern Brazil, Koford (1973) 
remarked on its presence in the subtropical forest high¬ 
lands, and J, Guix {in fitL 1993) reports it from early sec¬ 
ondary forest and abandoned eucalyptus plantation at 6(K) 
rn elevation, in areas close to human settlement and highly 
affected by deforestation and fire, Oliveira (1994) report¬ 
ed oncillas from semi-arid ihoniy scaib in northeast Brazil, 
Bisbal (1989) also notes records from dry deciduous Forest 
in noifhern Venezuela, To what degree the oncilla uses 
lowland moist forest is not elcar^ especially within the 
Amazon basin. It has not been reported from this area (J. 
Eisenberg in lift 1993) and, according to L. Emmons (/// 
liih 1993), is unlikely lo occur Ihere. Flowevcr, there arc 
several records from the outer edges of the Amazon rain 
lores! (Fig. 4), mainly from riverine forest (Mondolfi 1986, 
Eisenberg 1990). 

The oncilla appears lo have a naturally disjunct distrib¬ 
ution, although further research is necessary to confirm 
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Figure 4. Possible distribution of the oncllla (L tigtinus). 

1. Tapanti N (Costa Rica: Vaughan in press); 2. La Amislad IL 
{Costa Rica and Panama: Molquist 1984); 3. Sierra Nevada II 
compjftic 4 El AvtJa Ji: 5, Canaima II (R, Hoogesteijn in liti. 1993): 
6, Specimen collected near Isla Chicharral, Rio Negro, Amaz¬ 
onas (Mondolti 1986) (VenezLiela); 7. Record from R/o Caqueta, 
lowland gallery forest {Colombia: Eisenberg 1990); 8* Specimen 
collected from C. Ilald, 2,800 m (Ecuador: Rodriguez and Paz y 
Mlho 1909); 9. Specimen collected from La Florida, Region Alto 
Yurinaqui, Junin, 800 m (Peru: V, Pacheco in Hit. lo L. Emmons); 
10. Specimen collected from northern Mato Grosso (Pine ef af. 
1970); 11. Four specimens collected from secondary forest scrub 
on the outskirts of Sao Paolo (J. Guix in fitt 1993) (Brazil), 


this. The norihemninsl record is from northern Cosia Rica, 
near the Tapanii Cloud Fon^st Faiiiial Refuge (Vnughan in 
press). It has been recorded from northern Panama 
(Mclquist 1984), but the mmainder of the country appears 
U) be a gap In the species' range (Eisenberg 1990). Gaidner 
(1971) commented on the similarity ol appcariince c>]X:<>siu 
Rican cats to one collected in Colombia, and this moved 
Mclquist(]984) to stale that the oneilla is pjobabJy found 
throughout Panama, as habitat theie is suitable. There are 
only two museum specimens for Fxuador and Peru 
(Rodriguez and ?az y Miho 1989, V, Pacheco ht Uti to L, 
Emmons), There are no museum records for Bolivia, 
although K. Cassaro has reported seeing eaplive animals 
originating from that cuunUy (pers. coiiiin, to P, Quillei] 

1992) , Figure 4 shows polential distribution if the oncilla 
is a.ssumed to be ab.scnr fi oiii the Amazon basin, and oth¬ 
erwise present only in montane and subtropical forest. 

Population Status 

Global: Category 3. Regional: Category 2, lUCN: 
insnfficiently Known. This species has never been stud¬ 
ied in the wild, and there is little understanding of its habi¬ 
tat requirements, density, and coexistence with oLlicj 
small cals. It htis been trapped in large numbers for the fur 
trade—in 1971, 28,0CH) pelts were counted in Brazilian 
warehouses, and in 1983, 84,500 skins wore exported 
from Paraguay (Broad 1988)—although it is likely that 
other SFKibed cat pelts were mixed withoneilla. It is rarely 
seen by field biologists. 

Protection Status 

Upgraded to CITES Appendix I in 1989 National legis¬ 
lation: protected over part of its range. Hunting prohib¬ 
ited: Argentina, Brazil, Colombia, Costa Rica, French 
Guiana, Paraguay, Suriname, Venezuela. No legal pro¬ 
tection: Ecuador, Guyana, Nicaragua, Panama, Peru 
1987) 

Principal Threats 

It is difficult to assess threats to the oncilla when so little is 
known about iL Coffee plantations are often established in 
cloud forest habitat (Melqiiist 1984), hut J. Giiix’s {in lin. 

1993) observations of it in deforested areas and eucalyptus 
mtjuociilliirt; on the outskirts of Sao Paolo suggest toler¬ 
ance of habitat alteration. Although iiitcrnatitmal trade 
effectively ceased after 1985 (WCMC unpiibL data), 675 
spotted cal skins, mainly oncilla, were seized in Brazil, but 
came from Paraguay. The age of the pelts, however, was 
not ascertained (P. Crawshaw, A. Ximdncz in fiti, 1991 ). 

Action Planning 

Projects 96 and 97, 
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Margay, Leopardus wiedi 
(Schinz, 1821) 

Other Names 

Miirgay (hrcncli): Limgschwjn/kaizc (German); tigrillo. 
gaUi ligre (Spanish); galo pinludo (Argeniina, Penu 
VciK'ZUola): lignllilo galo monies, gain tie monte 

(Bolivia, Lriiguay): gata maracaja mirim peludo (Brazil); 
pichigiieia (Ceni. Am.): cancel (Costa Rica. HondLiras); 
binricon (Rcuador): inharacaya (Guatemala): kuicliua 
(Guyana); chat tig, chat margay (French Guiana); chulul 
(Mayan): huamburushii (Peru, Vcnc7iicla): cunaguaro 
(Venc/uela): ligrikali, booiiiktu |trcc cal] (Suriname). 

Description and Behavior (Pfate 5) 

The margay is easily con fused with the ucelul and the 
one ilia, it is di) riciili lo distinguish by its coatn which is 
paiiemcd with black-ringed rosettes and elongate blotches 
on a tawny background. Us I'm is thick and plush. The 
margay is between the two in size, weighing an average 
oj 3.2 kg (n=4: Redtord and Risenherg IW2). In motion, 
however, the margay displays exceptional climbing abili¬ 
ties, Jt has the ability to lotatc its hind foot through IKO" 
(Leyhansen I9h3). Thus equipped, it can run straight 
down trees head-first like a sqiiiiTcl, and may hang li'oni a 
branch by one hind UkU. In the early ll^OOs, Maximilian 
Frinee zii Wied observed the margay climbing about on 
dangling lianas in the forest {Weigel \915}. Pclcrsert 
(1977a} describes the aci obatics of captive margays on a 
rope strung hori/ontally in their enelosum. The cats would 
jump from a distance of 2 ni with front legs and claws 
extended, hit the rope at their belly region, soinersaijlt over 
to hang by the hind feet, and drop back to the ground. The 
margay's tail is proportionately quite long (although not as 
long as the Andean mountain cat}, aveiaging 70% of head- 
body length fTI.=36.4 cm: n=6: Red ford and Risenberg 
1992), It .serves as a counterweight to aid balance 
Itisenberg 1990}, 

In Belize, a radio-col I ared margay was found to forage 
in trees, but travel on the ground fKmiecny 1989}, Based 
on analysis nt'27 scats, the most common item in the diet 
was a small ai-boieal mammak the big-eared climbing raU 
Squiirels, opossums, arlhioptids, small birds, and fruit 
were also taken (Kotiecny J9H9). Other lepoited arboreal 
prey includes prehensile-tailed porcupines, mannosets. 
capuchin monkeys, and ihrcc-locd sloths (Goldman 1920, 
Beebe 1925), Terrestrial prey has also been reported, 
including spiny pocket rats, cane rats, and cavics 
(Carvalho 1958, MondolH 1986), but in the Belize study 
margays took more birds and fruit and Idwcr terrestrial 
majiimals than ocelots or jagiiamndis (Koneeny 1989), 
Margays arc strongly nocLiinial, with highest levels of 
aciivity iv:coi'ded between ()I()(M)5(>(} both in the wild and 


caplivily; during the daytime, thuy rust in trees (Petersen 
t977a. Koneeny 1989). 

Biology 

Estnfs: (Cj 4-10 days, 

fisrnts iC) 32-36 days (Petersen 1977b, Paint iff and 
Anderson 1980, Mellon 1989). 

G('\'iarion: (C} 76-84 di^ys (Paintiff and Andci’son 1980, 
Mellcn 1989, \\ Quillen in Hn. 1993}. 

Liner sire: (C) one (n=l7: Mclien 1989}, sometimes two 
fMondolfi 1986). 

ui sexnai nuiumiy: (C) first estrus for females at 6-10 
months (Pclersen and Petersen 1978), 

UmyevUy: (C) up to 20 years (Prator vi r;7 1988), 

Habitat and Distribution 

The margay is more strongly associated with fore,si habi- 
UtU both evergreen and deciduous (Bisbal I9S9). than any 
other tropical American cat (Fig, 5). Although it fonnerly 
occurred as far north as Texas, it was restricted lo river¬ 
ine forest (L. Emmons in Hn. 1993). It hums on the 
boundaries of such gallery forests and may thus be ftnind 
some distance from forest cover in savannah habitats 
(Eisenberg 1990). It appears to he less tolerant ot Iminaii 
seulemeni and alteird habitat than iis close relatives, the 
occlol and oncilla, although it has been occasionally 
reported outside forested areaKS (Vaughan 1983, Tollo 
1986b), such as in shady cocoa or coffee plantations in 

Venezuela (Mondolfi 1986). In a sticccssional forest 
mosaic in Belize, one sub-adult male margay spent sig- 
mlleanlly more lime in late secondary growth forest than 
in other linbital patches, but would make 2-3 day forays 
inioearly seeundary gmwlh Ionest (Koneeny 1989). ,lohns 
(1986) reports, however, that the margay is absent from 
logged areas. The margay is rarely found at elevations 
above 1,200 m (Eisenberg 1990). 

Population Status 

Global: Category 4. Regional: Category 3. lUCN: 
Insiiinciently Known, Very little is known of’ihe mar- 
gay's stains and abundaiiee across its range. The Amazon 
Basin is its stronghold. It is reported to be rare in north¬ 
western Argentina (Mares et ai. 1981, A, Canedi hi Hit. 
199.3) and Uruguay ( A. Ximenez in lin. 1990). A sub¬ 
adult male in siiecessional forest in Belize's Cockscomb 
Basin Wildlife Sanctuary—where margays appear to be 
less eoninioii lhaii in pi imury forest—bad a home range 
of I I km- (Koneeny 1989). An adult radio-collared male 
in Bia/iPs lgLiat;:u National Park monitored over 18 
[uoiiLhs by P, Crawshaw (pers, euiiini. 1993) niaiiitained a 
home range of 16 km-. 
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Protection Status 

Upgraded k> CITES Appendix I in 1989, National legis- 
latioji: fully pi oit^ciod over mosl. of its range. Hunlijig 
hibited: Argentina, Brazil, Bolivia, Hra/.iL Uoloinbia, 
C<3sta Rioa, French Gniann, Cri into mala. Honduras, 
Mexico, Nicaragua, Panama, [Paraguay, Peru, Suriname, 
Uruguay, Venezuela. No legal protection: Ecuador, 
Giiyiina. El Salvador (Fuller r/r//. 1987F 

Principal Threats 

The margay has been one of tlic most heavily exploited 
Latin American cats, with an average annual net trade 
reported lo CdTES of 13,y?4 skins between 1976 and 1984 
(Broad 1987). Trade statistics prt>hahly do not reflect the 
actual number margays killed, as niai'gays began to 


appear in iiueriiational trade at a lime of concern over the 
level of exploitation of the t>ce[ot, and species ot spotted 
cats in trade were rarely verinett. Illegal hunting lor domes¬ 
tic markets or tor the underground skin trade has been re¬ 
ported {{} be a continuing a problem in s<inic areas (Melqnist 
1984, Pa/ y Mnlo 1988, Walton 1991), Aranda (I99IJ 
reported that the iTiargny''s pell was the most ci^minon lii the 
skin trade in The southern Mexican state of Chiapas, despite 
its protected status. A margay skin sold for U.S, 
while an ocelot pelt could fetch U.S. However 

deforestation is now the primary threat to reduced popula- 
lions now that inlemalional trade has virtually ceased. 

Action Planning 

Projects 96 and 97. 



Figures. Distribution of 
the margay (1, w/edv). 

1. MontGS Azules W: 2. Calak- 
mu/ (Mexico); 3. T/kal 11** 
(Guatemala); 4. COCkSCOmb 
Basin IV (Belize); 5. Rio Platano 
ir (Honduras); 6 Santa Rosa II 
complex (Costa Rica): 7. La 
Amistad ft* (Costa Rica and 
Panama): 8 Gualopod: 9. Perij^ 
II (Venezuela): 10. El Coouy II 
complex; 11. Amacayacu II 
(Colombia); 12. Cerros de 
Amotape II complex; 13. Pacaya 
Samina IV: 14. Manu II# (Peru); 

15, Manuripi Heath IV complex: 

16. Noel Kemplf Mercado II 
(Bolivia); 17. Baritu II (Argen¬ 
tina); 18, Quebrada de Los 
Cuervos reserve (proposed), 

19. Santa Teresa V (Uruguay): 

20. Igua^u ir* (Brazil) + tguazu 
ir* (Argentina) complex; 

21. Caparao 11; 22. Amazonia 
(Tapajos) II complex (Brazil). 
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Canada lynx, Lynx 
canadensis Kerr, 1792 

Other Names 

Lynx clii Oiiiada (French): Katiadalnchs ((ierniim): lince 
del Canada (Spanish). 

Description and Behavior (Plate 6) 

The Canada lynx has a flared facial rulT black ear riifts, 
and long hind legs which lend a slightly stooped posture, 
'fhe pelage is reddish-brown to grey; the hairs arc tipped 
with white which gives the fur a frosted appeiirance. There 
is a rare pallid color phase wliidi suggests partial albinism, 
known as the blue lynx in ihe fur trade (Quinn and Parker 
I he Canada lynx's large spreading feet act like 
snow shoes, and arc (wicc as effective at supporting its 
weight on snow as those of the bobcat (Parker aL 1983 
rhe lynxes show remarkable similarity of appearance 
eoniparcd to other related groups of cats, and the Canada 
lynx is often treated as conspecihe with the Eunisiat] lynx 
(Kurten and Rausch 1959, Tiimlison 1987). However, the 
Canada lynx is only half the size of the Eurasian lynx: 
aveiage adult weight of Canada lynx males is 10.7 kg 
(n=20]) and females 8.9 kg (n=l83) (U. Breitenmoser and 
C. Breitenmoser-Wursten in prepj. While the Canada 
lynx is probably a descendent of a Eurasian lynx ancestor 
which migrated into North America during one of the last 
two major glacial periods (Werdelin I98l> 19g3b), the 
Breitenmosers (in prep.) argue convincingly that the two 
should be considered separate species, as they now show 
marked adaptive differences for prey capture. Whereas the 
larger Eurasian lynx preys mainly on ungulates, the 
Canada lynx relies almost exclusively on snowsboc hiires, 
and is uniquely adapted, both behaviorally and physiolog¬ 
ically, to exploit a cyclic prey base. 

Among felid predator-prey relationships, there are none 
as closely tied as ihyi between the hare and the Canada 
lynx [Van Zyll de Jong 1%6. Nellis W af. 1972, Brand 
and Keith 1979. Parker c; r/A 1983, Ward and Krebs 1985). 
The lynx-hare cycle was first discovered from harvest 
records of the Hudson's Bay Company dating back to the 
1800s (Hlton and Nicholson 1942: Fig. 6). Numbers of 
snowshoc hmes peak approximately every ten years, and 
lynx fiujiibet^ tbilow the same pattern with a short lag, typ¬ 
ically one to two years (Keith 1963, Bulmcr 1974). While 
the populations of many prey and predator species arc 
cyclic and roughly synchronous in the norlhem latitudes, 
the sn<5Wshoc hare and lynx correlation is particularly 
close (Keith 1963, Mallory 1987: Fig. 7). The amplitude 
of the lynx population cycle is greater than that of any 
other predator (Buhner 1974), and lynx density during 
cyclic highs and lows can differ by up lo 15-fold 
(Breitenmoser cl aL iy93b). As harcs decline, fewer lynx 



Rgurd 6. The lO-year cycle in Canada lynx populations visF 
bie in annual records of lynx pelt purchases by the Hudson 
Bey Company, Canada. Source: van Zyll de Jong (1971). 


breed, producing smaller litters with few, if any, surviv¬ 
ing kits. As hams increase, so do lynx reproduction and 
recruitment rales (Nellis er af. 1972, Brand and Keith 
1979 , Parker cf ai. 1983 , O'Connor 1984 , Slough and 
Ward 1990, Breilenmo.serc/ft/, 1993b, Mowai 1993). In 
captivity, female lynx do nor show such an early onset of 
sexual maturity or such high litter sizes as during hare 
peaks in the wild (Breitenmoser ei uL 1993b), While lynx 
will switch prey during periods when hares arc scarce 
(Brand et a! . 1976), (uniing to small rodents, ground birds 
and, exceptionally, ungulates such as white-tailed deer, 
caribou, and Dal) sheep (Saunders 1963 , Bergerud 1983 . 
Stephenson et ai I ^>91), lynx pf>piilahons only reach high 
densities when supported by snowshoe hares (Brand and 
Keith 1979, Mech 1980 , Ward and Ktebs 1985). 

There are several competing hypotheses to explain the 
hare cycle. The most widely accepted explanation is that 
winter food shortage (Keith 1974) depresses hare repro¬ 
duction (Carey and Keith 1979) at the population peak and 
starts the cyclic downturn, and hare iiumbeis arc subse¬ 
quently further reduced due to predation (Keith ei id. 1984, 
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Bouliii 1986), Gilpin (1973) and Schaffer (1984) 
iTKxJelled harv^est data mathematically, and concluded that 
the cycle is more complex than a simple predator-prey 
inieraction, involving at least a third additional t’acior. 
Another SLiggcfited inlluenee involves changes in the iiuLri- 
tioniil quality of vegetation in response to hare browsing 
(Bryant 1981, Sinclair and Smith 1984, Bryant ej al. 
1985). Nevertheless, in some areas, hares have declined 
even when food resources appear sufficient (Keith et aL 
1984, Krebs eUiL 1986), Preliminary results achieved 
from long-term field experiments (Krebs ef uL 1992) now 
favor the hypothesis that predation alone, by a variety of 
specialist and generalist carnivores, is the driving force 
behind the cycle, as has been suggested for microtinc 
rodents {Hanski er aL 1991). 

Biology 

BIrrh seayon: (W) May-June. exceptionaJly July (Saunders 
1961, Nava 1970, Nellis c/n/. 1972, Mowat 1993). 

Estrifs: no [ajblislietl infoimalioii on duration or length oi 
cycle (G. Mowat et aL in fUt. 1993). It Is possible that 
ovulation in the Canada lynx inay be at least partly spoii- 
taneoLis, although this is conirovcrsiiil (Van Zyll dc Jong 
1963, Quinn and Parker 1987, G. Mowat cf al. in fin. 
1993). Lynx nnay be induced oviilaiors when prey density 
is low and there is less chance of tnecling a mate, and spiin- 
taiieous ovulators wlieii prey density is high, improving 
prospects for breed iiig and rarsiiig young (Kitchener 1991). 

Gestation: (W) 63 to 70 days {Saunders 1961). 

fJner size: (W) higher (average 3*8-5.3) when prey is 
abundant, and reduced (2.3-3.5) when prey is scarce 
(Brand and Keith 1979, Slough and Woid 1990, Mowat 
1993): range t-8 (Tuinlison 1987, Breilenmoser cr oA 
1993b), Yearling lynxes give birth to smaller litters (0-4.2: 



Figure 7. The relationship between snowshoe hare and 
Canada lynx, showing the lag between the two population 
cycles. Source: Keith (1963), from Mallory (1987). 


Mowat 1993) 

Ai*c at inilepemfeiice: (W) generally around 10 months: 
kits typically leave ihcir mother's range in March-April 
(Saunders 1961, Bailey et ai. 1986. Slotigh and Ward 
1990, Mowat 1993), 

Age at first reproduction: (W) 10 months (first winter) 
when prey is abundant, more generally 22-23 months (sec¬ 
ond winter) (females); second year (male.s) (Saunders 
1961, Van Zyll de Jong 1963, Stewart 1973, Nava 1970, 
Brand and Keith 1979, O'Connor 1984). 

BepraeJuctive rates: (W) up to 100% during hare peaks, 
and as low as zero during cyclic lows (Mowat 1993). 

fnrerhirrh intenfol: (W) generally one year, rarely two 
(Tumlison 1987). 

Recruitment rates: (W) bO-SO'Jf' when hares are abundant 
and increasing, and approaching zero during lows (Brand 
etal. 1976. Brand and Keith 1979, Parker er a!. 1983, 
Mowat 1993, Poole 1994), K<ichler (199()a> found low 
recruitment ratesi of around 12% from I980-I9S7 in 
mature forest in nonh-cerilial Washington (sub-optimal 
habitat at the southern edge of lynx range). 

Mortality rates: (W) adult mortality rates average 55% 
lor exploited populations in Canada (R. Ward in prep, 
cited in Slough and Ward 1990). Rates vary dramatically 
with the hare cycle, PcaUe (1994) estimated survival rates 
in an unharvested population to be 90% before and during 
the decline in hare densities, 25% during the first year of 
low hare densities; and 37% during the second year of the 
low. All radio-collarcd lynx resident prior to or during 
the hare decline dispersed and/or died by the end of ihe 
first winter of low hare densities. 

Ijfrmei'ity: (W) up to 15 years (Nava 1970: K. Poole, B. 
Slough unpubl. data). 

Habitat and Distribution 

Lynx arc distributed throughout the broad boreal fore,si 
belt of North America (Banfield 1974} and south into the 
American Rocky Mountains (Koehler 1990h), with a total 
range of some 7,7 million km- (Parker and Quinn 1987: 
Fig, 8). The historic range is largely intact, although it 
has shrunk in the south due to human settlement and for¬ 
est clearance (Banfield 1974, Quinn and Parker I9S7). 
Lynx will inhabit farming country, but only if it is inter¬ 
rupted by sufficient areas of woodland (Todd 1985), 
Bobcats appear to be expanding northwards, and have dis¬ 
placed lynx in some areas (Parker and Smith 1983, Rolley 
1987), I.ynx will travel long distances during both phases 
of the hare cycle seeking out patches of hare abundance 
(Ward and Kiebs 1985), with movements of up to 1,200 
km recorded (K. Poole, H. Slough & G, Mowat, unpubl. 
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Figures. Distribution of the 
Canada lynK (L caiwdensJs), 

1. Arctic IV complex; 2. Noatak 
ir complex; 3. Innoko IV; 

4. Lake Clark ll; 5. Katmai M; 

6. Kenai IV complex; 7. Denaii 
ir; S Wrangell-SaJni Elias II; 

9 Glacier Bay II; 10. Norih 
Cascades II oomplex; 

11 Glacier 11^ 12. Yellow¬ 
stone II# complex (U.S.). 


data). Extralimital records have documented lynx in rhe 
northern tundra and Arctic islands (Banlicld 1974, Govt, 
of Canada I9S8), and in iowa. South Dakota, Nebraska, 
nnd West Virgina (Koehler 199<)b). Snowshoe hares pre¬ 
fer new growth vegetation, such as alter forest fire or log- 
ging, and lynx may cluster in these areas iQuinn and 
Parker 1987). 

Population Status 

Global: Category 4. Regional: Category 3. lUCN: not 
listed. The status of the lynx i.s generally satisfactory 
(Quinn and Parker 1987, Govt, of Canada 198S). In 
Canada, it is considered endangered only in New 
Brunswick, and lias been extirpated from Prince Edward 
Island and mainland Nova Scotia. The largest popula¬ 
tions arc found in southern Quebec, northern Alberta, 
northern British Columbia, Yukon, the Northwest 
Territories and Alaska (Govl of Canada 1988: K, Poole, 
B. Slough v/7//>;. 1993). There is some concern that trap¬ 
ping pressure during I he 197t}s- 1980s may have i‘educed 
population levels (see Pan I) Chapter 4), but R, Eagan 
(pers, comm.) draws attention to low hare cycles since the 
early 1970s, 

The main U.S. lynx population is found in Alaska. 
Elsewhere, they are more sparsely distributed, occurring in 
low numbers in the states of Washington, Montana, Idaho, 
Wyoming, Colorado, Minnesota, Wisconsin, Michigan, 


New York (reintroduced), Vermont, New Hampshire, and 
Maine, with the largest populations in the Rocky 
Mouniains. Washington State recently listed the lynx as 
Threatened, and will take more active measures to aid pop¬ 
ulation recovery (Anon. 1994b). Much of the lyiixT 
American range consists of National Forest lands (Koehler 
I99()b). 

Lynx density Hucluatcs dranialically whth the hare 
cycle (Breirenmoser cr r;/. 1993b). An ongoing long-term 
study of an imcxploited population in good quality habitat 
in the Yukon found densities of 2,8 individuals (including 
kittens) per I (X) knT during the hare iow^ and 37.2 per KM) 
km- during the peak (G. Mowat and B. Slough, unpiibl. 
data), Poole (1994) obtained very similar figures for his 
study area in the Northwest Terrriiories: 30 lynx per UM) 
km- at the peak, and around 3/100 km- the winter follow¬ 
ing the hare crash. In the south of their range, where snow- 
shoe ham populations appear to be non-cydic and stable at 
low densities. Koehler (1990a) reported lynx density at 2,6 
individuals per I fX) km^ (north-central Washington). The 
study was conducted in mature coniferous forest where 
fires had been suppressed, and the early suecessional 
gniwth preferred by snowshoc hares was limited to iso¬ 
lated pockets. 

Home range sizes for lynx range from 4-25 km- for 
[emales, and 4-71) km- for males (G. Mowat and B. 
Slough, unpubk data). On the Kenai peninsula, Alaska, 
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Kestei MHi {J 988) found larger home ranges—107 km- for 
females and 22^ kin- for males—biii seasonal ranges were 
sriialler, wi(h females only 9.4 km- in summer. Male 
ranges usually encompass those of females (Saunders 
1963. Bcrric 197!^. Parker i^r ai. 1983. Ward and Krehs 
1985. Koslerson 1988. Slough and W:u’d 1990), but sume- 
sex overlap has also been found ( Berrie 1973. Mcch 1981). 
Carbyn and Patriquin 1983. Noiseux and Doiicct 1987: Ci. 
Muwal. B. Slough and K. Poole unpubl. data). Brcileii- 
moscr ct ai [ 1993b} suggest that same-sex overlap reflects 
a high degree of tolerance of independent offspring by 
resident lynx, another unusual adaptaiion of the Canada 
lynx to a predictably cyclic prey base. 

Protection Status 

CITES Appendix 11. National legislation: managed for 
exploitation over most of its range. In Canada, trapping 
is regulated through closed seasons, quotas, limited entry 
and long-tenn trapping concessions. {See Pail iJ Chapter 
4 lor a more detailed discussion of harvest management,) 
In the United Suites, tiupping is pennilled only in Alaska. 
Idaho, and Montana (Koehler 1990b). 

Principal Threats 

In genera], the fulurc of the lynx looks more promising 
than for many other felids. However, there is still cause for 
concern, as harvests of Canada lynx during the cyclic low 
j^eritKJs have progressively fallen since the niid-l97()s, and 
hare numbers have similarly been lower since these peri¬ 
ods (Todd 1985, Govt, of Canada 1988, R. Eagan, pers. 
comm,). 

Lynx are easily trapped in comparison to either furheur- 
ers (Quinn and Parker 1987). At the low point of the hare 
cycle, lynx may become more vulnerable to exploitation as 
they disperse in search of food—travelling greater dis¬ 
tances can increase the chances of being caught m a trap. 
Recruitment is also falling during this phase of the cycle, 
and it is possible that trapping pressure could reduce num¬ 
bers ro the extent that recovery to previous levels is not 
attained when hares again incrcusc (Brand and Keith 1979, 
Parker f^M/. 1983, Bailey 1986). 

Several management options have been lecomniended 
to prevent over-trapping, including prohibiting exploita¬ 
tion in hare refugia (small patches of optimal habitat) 
ihmuglioui the cycle (Slough and Waid 1990, Poole 1992). 
In the past when lynx pelt prices were high (U.S. 3i685 in 
1981), trappers would seek out these refugia and concen- 
trate their trapping effons there (Carbyn and J^afriquin 
1983). Brand and Keith (1979) lecumnieiided that har¬ 
vests be completely suspended for the 3-4 year low of the 
hare cycle, so that potentially more lynx are available for 
harvesting in peak years. Bailey cf a!. (1986) recom¬ 
mended a combination of harvest suspensions in the more 
accessible trapping areas during low hare years, and a 


quota sysleiii as lynx numbers increase. 

Government authorities have either implemented these 
recoiTuiicndutions or initiated harvest impact research pro¬ 
grams, as discussed in Pun 11, Chapter 4, In addition, trap¬ 
ping methods may chuilge us a result of pressure fmm the 
European Union for countries to ban the use of the Icghold 
trap and adopt interiialionally accepled humane trapping 
standards (see the bobcat 8]jedes Account). 

Quinn and Parker (1987) do not believe that habitat 
alleralion has had significant ini pact on lynx pt:^pulations, 
although in the southeni portions of its range optimal habi¬ 
tat for snowshtx: hares is more patchily distributed (Wolff 
1980, Sicverl and Keith 1985). Modified logging, leav¬ 
ing inlcrspcrsing areas of good tree cover, can actually 
benefit both lynx and their prey (Koehler and Briticll 
1990). However, suppicssioii of forest fires limits cai ly 
successional growth idvored by hares (Fox 1978), and may 
ultimately reduce hare abundance (B. Slough m litt. 1993). 


Action Planning 

Project 98. 

Geoffroy’s cat, OncifeUs 
geoffroyi (d’Orbigny and 
Gervais, 1844) 

Other Names 

Chat de Geoffroy (French); Geoffroykatze* Klein- 
Hcckkatzc, Sul/kal/c (German): gutode malo, gato iiion- 
tes, galo dc las salinas (Spanish): gato monies eomun 
(Argentina): gato do muio pclo curto, gato do mato de 
Geoifroy (Brazil): gato montes argcntliio (Chile). 

Description and Behavior (Plate 6) 

Geo ITroy' s c a t s a i e s ii i a 11 cuts, u ii ifo rm I y patter iic d w i i h 
small black spots of nearly equal size and spacing. Coat 
color tends to oehraceous in the north of its range and grey 
ill the south (Guggisberg 1975, Xinicncz I975). Mclanisin 
is fairly common (Cabrera and Yepes I960, Foreniau 
1988, Brooks 1992), Adult males in Patagonia weighed an 
average ol‘ 4.8 kg (Ji=5j, and females 4.2 kg (u=2) 
(Johnson and Franklin I991). Geoffroy's cals have been 
described as good swimmers that readily enter water 
(Weigel 1975), In southern Chile's Torres del Paine 
National Park, one female was known to have crossed a 30 
meter wide fast-flowing river at least 20 times (.Johnson 
and Franklin 1991). Fish (Chtfracuku') were found in an 
examination of ^itomuch contents in Uruguay, in addition 
to amphibians, reptiles, birds, and small mammals (A. 
Ximenez in int. 1990). Geoffroy's cats arc also described 
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as primarily noclurnul and pai iially arboi’eal (Cabrera imd 
Yepes In the first radiotelemctry study of the 

ivpccies, Johnson and Franklin (1991) confirmed this 
description: Geoffroy's cals rested during the daytime 
either in dense grtHind vegetarion or in tree cavities. Of 
^25 scats located by the researchers, 93% were in arbo¬ 
real middens in the crooks of trees. The diet consisted 
primarily of rodents and Huropean hai'es* Hares were 
selected especially during the spring and summer birth sea¬ 
son when juveniles were abundant. GeolTroy’s cals were 
twice seen earthing Huropean hare caic;asscs into a tree. 

Biology 

Binh (W) December-May (Ximeiie/ 1975, 

Johnson and Franklin 199f Bn^oks 1992). 

Estrifs: (C) 2.5 ± 0.5 days (n-3). 

/i.mvcv r vr /iP.- (C> 20 days (n=l: Mellcn |9S9). 

Ces'tatio}}: (C) 72-78 days (Green 1991}. 

Utter size- (C> 2.31 ± 0.13 (n=l4) (Mellen 1989). 

(ft .sc.\tfal fmnurify: (C) 18 months (females), 24 
months (males) (I'oreman I988)> but as early as 9-12 
months (P, Quillen in UtL 1993). 

Interhirth interval: (W) reportedly one litter per year 
(Cabrera and Yepes 1960), 

Um^evlJx: (C) up to over 14 years (P. Quillen in litf. 
1993). 

Habitat and Distribution 

Geoffroy's cut has been described as occurring in a wide 
variety of habitat types (Koford 197f>, Mclquisl 1984, 
Broad 1987), It is distributed throughout ihe painpaK 
grasslands and arid Chaco shrub and woodlands, and up 
around the Salinas Grandes (alpine saline desert of north¬ 
western Argentina) to 3,3(K) m in the Andes (Cabrera and 
Yepes 196(), Xinienc/. 1975. Brooks 1992). However, it 
is not found in either the tropical rain forests or southern 
broad-leaved forests, and avoids open areas, prel'erring 
dense, scrubby vcgeuilion (Burmcister 1879, Johnson and 
Franklin 1991), Theiefoie, tluoLighoui the broad stretches 
of Southern Cone grassland, it is restricted to forest 
patdies t)i riparian vegetatii)n (Cabrera and Ycpe.s I960, 
Ximenez 1975). It is sympati ic throiighouL its range with 
the pampas cat, and the preference of Geoffrey's cat for 
dense ground cover may serve to separate the two species 
ecologically (Fig, 9). 

Population Status 

Global: Category 4. Regional: Category 3, lUCN: Jiol 
listed, Tlitoughout its range. Geoffroy*s cal has been 
described as the most common of the small cats (Ximene?. 


1973, Melquist 1984, Brooks 1992), with the exception of 
southern Chile, where it is restricted to a small area of cold 
scrublands east of the Andes (Glade 1988). However, 
there arc fears that a decade of high-volume skin trade has 
severely reduced populations (Govt, of Brazil 1992). Its 
status is not well known. 

In Torres del Paine National Park, female annual home 
ranges averaged 3.7 ± 1.1 km- (n=2k and male.s 9.2 ± 1.7 
km- (n=5). Female ranges overlapped, while males appar¬ 
ently did not. Density was estimated at 1.2 individuals 
per 10 km^ (including kittens) in prime habitat (Notfw- 



Figure 9. Distribution of Geoffrey’s cat (O. geeffroyfj. 

1. Specimen taken nearTiraque (Cabrera 1957): 2. Rfo Boppi 
VI (Bolivia); 3. Defensores del Chaco II; Teniente Encisco II 
(Paraguay); 5. Quebrada de los Cuervos reserve (proposed); 
fi. Laguna de Castillos IV complex (Uruguay); 7. Pio Pilcomayo 
II; 6. Fuerte Esperanza I; 9, (ber IV complex; 10. Campos del 
Tuyu I complex; 11. El Payen I; 12. Sierra de la Ventana II; 

13. Specimen taken jusl east of Bariloche, possible occurrence 
in Nahuel Huapi II complex (Melquist 1985, O N. Herrera in litL 
1992); 14. Meseta de Somuncura VIII; 15 Peninsula de Valdes 
VIII; 16. Perito Moreno IV (Argentina); 17. Torres del Paine If 
complex (Chile). 
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fagt4s bccch forest and malonral shru bland)* and at 0.7 [x;r 
10 km- over ihe entire shrub/grassland mosaic found in the 
park (Johnson cf in press). 

Protection Status 

Upgraded to CTTRS Appendix f in 19^2. National legis¬ 
lation: fully protected across its range. Hunting prohibited: 
Argentina, Bolivia, Biazif Chile, Paraguay, Uruguay 
Domestic trade prohibited by all range states (Puller a oL 
1987, Govt, of Brazil). 

Principal Threats 

The species has been exploited commercially since the 
international cat skin trade boomed in the laic l% 0 s, with 
nearly 3.S0dKK) skins exported from Argentina alone 
between 1976 and 1979 (Marcs and Ojeda 1984). Trade 
volumes remained high into the I98()s as trade in ocelot 
pelts declined* averaging per year between 1980- 

1984 (Broad 1987). Paraguay and Bolivia were the main 
exporters (in contravention of national legislation) during 
this time* although it is believed that the bulk of these skins 
were smuggled in from Brazil and Argentina. Inter- 
national trade has since declined—no significant hade has 
been reported since 1988 (Gnvl. of Brazil 1992, WCMC 
Liiipubf data). Paraguay and Uruguay remain as iiiipor- 
tanl domestic markets for pelts (Brooks 1992, Ximenez in 
Iftt. 1990). However, Walton (1991) reports that most 
pelts in trade today arc derived from cals killed a^i pests 
and livestock predators, and that commercial hunting as it 
existed in the past has c.sscntially ceased. 

Geoffrey's caLs appear to luloratc moderate levels of 
deforestaiion (Koford 1972. Bro<iks 1992)* So litlle is 
known about the species’ ecological requirements that it 
is at present impossible to judge ihe actual impact of hunt¬ 
ing or habitat loss. 

Action Planning 

Project 99* 

Puma, Puma concolor 
(Linnaeus, 1771) 

Other Names 

Cougar, mountain lion, calamount, panllier (English); 
puma (French): Puma, vSilbcrIdwe (German): Icon, I eon 
Colorado, Idon dc montaha (Spanish): 0119 a vermelha, on^a 
parda sucuarana (Bra/il): Icon sabanero (Colombia): tig 
rouge (French Guiana); guasura, yagu-pyt (Guarani): cab- 
coh (Mayan); leopardo (Mexico): reditigri (Suriname). 

Description and Behavior (Plate 4) 

The puma is an exceptionally successful generalist preda¬ 


tor, and its adaptability probably helped it survive the late 
Pleistocene exlinctions of the other large Norlb American 
felids. Although it is a big cat* it is believed to be more 
closely related to the small cats, lacking the elastic hyoid 
and enlarged vocal folds of the Panthcrincs (Hast 1989), 
While [\ cannot mar, it is capable of a variery of vocaliza¬ 
tions, and both sexes have a dislinetive call* likened to a 
woman’s screuTii, which is prohably associated with 
courtship (Young and Goldman 1946). Average weights 
range from 53-72 kg for adult males and 34-48 kg for adult 
females (Anderson 1983, Pall 1988), and males have 
exceptionally weighed up to 120 kg (Banfield 1974), 
Pumas tend io be larger away froni the equator toward the 
poles (McNab 1971. Kuricn 1973. Jriarte ei aL 1990), 
They have large feel and proporlionally the longest hind 
legs of die cal family (Gonyea 1976). The coat is plain 
(hence the Latin name concaior), which can vary in color 
from silvery-grey to lawny to reddish: as with the 
Jaguaitindi, coal color can be very different even between 
sibting.s (P. Craw.shaw, pcr.s, comm,). Faint horizontal 
stripes may occur on the iipptT forelegs (P. Jackson, pens, 
comm.). Melanism has been widely rcj^oricd, and 
albinism infrequently (Guggisberg 197,S, Tinsley 1987, 
Anon. 1989b). Young kittens arc spotted, with blue eyes. 

1 'he known prey of pumas ranges from insocls, birds, 
and mice up to porcupine, capybara, pronghorn, wapiti, 
bighorn sheep, and moose (reviewed by Guggist>erg 1975, 
Anderson 1983, Lindzey 1987, IriarTc i^ru/. 1991), Hansen 
1992), Large imgulales, parlicularly deer, aie the puma’s 
principal prey in North America* Studies conducted in 
the region have found that ungulates make up an average 
of 68 % of the diet (Iriarte ct aL 1990]* Ackerman er <tl, 
(1986) suggest that the energy requirements of females 
with young arc such that viable populations cannot exist in 
areas devoid of deer-size ungulates. For example, they 
predicted that a resident female (based on studies in south¬ 
ern Utah) would kill a while-tailed deer eveiy L 6 days, and 
that the interval would shrink to nine days when her kittens 
wore three months old, and to three days when the kittens 
were nearly mature at 15 months. 

However, in the southern parts of puma range* and par¬ 
ticularly in the tropics, small to medium-sized prey appear 
U) be more ijiiportant. Although the studies on which this 
conclusion is based suffer from extremely smalt sample 
sizes (Rabinowilz and Nottingham 1986, Esiimons 1987. 
Crawshaw and Quigley in prep*), Iriaile et aL (1990) sug¬ 
gest that the puma’s smaller body size in the tropics, and 
its low rate of predation on larger prey (such us tapirs), 
are linked to interspecific competition with the jaguar (the 
largest American felid). Pumas in the tropics are proba¬ 
bly still capable of taking large prey, but Crawshaw and 
Quigley (in prep.), working on a ranch in the subtropical 
Brazilian Panlanal* found that while pumas take calves of 
domestic cattle and sheep* adult cattle were taken only by 
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JagLiarii. Still, even in Chile, where jaguars do not occur, 
small prey is a key element of puma diet. Pumas in the 
nioLiiUains of southern Chile eat 2.^ European hares for 
every one guuiiaco (Johnson et aL in press), Iriarle ei al. 
(1 > point (Hit th;^t the European hjire was introduced to 

South America only 90yeaj^ ago, and its signineanee us 
a prey item for pumas demoiistrales tlie tlexibility of their 
predatory behavior, li is interesting that the puma tKrurs 
in a variety of huhiluts and lakes bolh largo and small prey, 
similarly to the leopard in the Old World, while the jaguar, 
like the [jgcr, is closely tied to well-watered forested envi¬ 
ronments and is capable ol taking very large prey. 

Radiotelenietry studies in Noiah America and southern 

Chile have found pumas to be primarily nocturnal and cre¬ 
puscular, with activity peaks at dusk and dawn, and limited 
diurnal activity (Van Dyke c( ai 1986a, mview by Hansen 
1992, Johnsoti ei ai in press). Males make scrapes in 
prominent locations, and especially along boundaries of 
home ranges. This behavior apparently advertises Icmpo- 
ral presence (Hurnocker 1969, Scidenstickert^r^/A 1973). 
Large kills arc often covered with scraped-over vegeta¬ 
tion and dirt, and pumas often remain in the vicinity, 
reluming frequently to feed, Seidenstickcr ef uL i 1973) 
found that, in the winter, one puma fed from a carcass for 
19 days. However, pumas rarely feed from carcasses of 
animals which they themselves have not killed (F. 
Lindzey itt H/i 1993), 

Biology 

Reproihicthe season: (W) Probably year-round (Sweanor 
and Logan 1992, Ross and Jalkotzy 1992), although most 

births arc: rcptiitcd to occur in the warmer months of April- 

Scpiember in rhe north of then range (Robinette a ai 
1961. Eaton and Verlander 1977, Ashman et ai 1983, 

1 Jnd/ey 1987). In the Toixes del Paine National Park in 
southcin Chile, all known binhs (n=4) took place between 
Fcbruary-Jiine (Johnson ei ai in press), 

Estnn: (C) 8 days, 

Eslras c\< le: (C!") 23 days (Hansen 1992), 

Oeskiiion: (C & W) 91,9 ± 4 days. 

Liner size: (C Sc W) average 2,2-27 (Anderson 1983, 
Currier 1983, Ross and Jalkotzy 1992); range 1-6: possibly 
only single kitten first litter (Lindzey 1987). 

Cab saryivai: (W) He inker ei tfi (1986) estimaled sur¬ 
vival of cubs to dispersal at 67% in a noii-huined poptila- 
tion in southern Utah, and suggested that cub survival 
would be less ill hunted populations, particularly if hunt¬ 
ing seasons coincided with seasonal birth peaks. 
However. Ross and .lalkoizy (1 992) found 97% tjub sur¬ 
vival in a hunted popLilation, 


Affeiit ifalepLauic}ii e: (W) 12-18 months (Anderson 1983). 

Age at sexual fauntf ify: (W) both sexes 24 months, and 
females sometimes as early as 20 months ([jndzey 1987, 
F. Lindzey unpubk data), but time of first breeding proba¬ 
bly depends on W'hcn a female is able to establish hei ter¬ 
ritory (Homockcr 197(K Scidensticker d/, 1973), Logan 
et (if. (1986) found that females only entered the breeding 
populaLion al age 3-4 years in ihcirhunied study populalion 
in Wyoming. Females in stable populations rarely breed 
with more than one male during esirus (I Icmker 1982), 

Rerruitment rates: (W) L0-L3 kittens per breeding female 
(Albcila: Jalkotzy et aL 1992). 

Jmvrhirfh inivn al: (W) can be one year (Robinette et ai 
1961), but mote generally 18-24 [Tioiilhs (Lind/ey 1987), 

Adalt .vc.r ratio: (W) most studies report 2:1 femalemiale 
ratio of breeding adults, although other ratios, both higher 
and lower,, have been found (iieviewed by Eeier 1993). 

Adult moriaiity rates: t W) Natural nioilalily appeal^ to be 
low, on the order of <$% (Hornocker 1970, Currier vt lii 
1977, Ashman et a!. 1983, Murphy 1983, Logan ei ai 
1986), Mortality aiiised by sport liunting cuji be bigli, par¬ 
ticularly among adult and suh-aduli males. Sport hunting 
ill Alberta accounted for 63% of known mortality of radio- 
collared pumas (n= 10 of 16)froni 1981 -1989, and 1(XJ% 
of sub-adull males (n=3) (Ross and Jalkotzy 1992). 
Mortality caused by intraspecific conflict may be higher in 
both populations which arc hunted, where immigrants 
cumpeic 10 establish territories (Logan el ai 1986), and in 
popuhilions where food resources arc relatively scarce, 
such as semi-arid desert in New Mexico (Hornocker 1992, 
Sweanor and Logan 1992). 

Um^eviiy: (W) probably 8-10 (Hansen 1992), but up to 
12-13 years (Currier 1983), and a female pinna on 
Caiiadafs Vancouver island wa.s killed by hunters when 
she was iit least 18 years old (M. Jalkotzy in Iht. 1993); (C} 
Lipto21 years (Hansen 1992). 

Habitat and Distribution 

Pumas have a very broad laiiiudiiial range encompassing 
a diverse array of habitats (Fig. 10), from arid desert to 
tropical rain tbresL to cold eonifci ous forest, from sea level 
up to 5,800 m in the Andes {Redford mid Eisenberg 1992). 
While several studies have shown that habitat wiih dense 
undcrslory vegetation is pioferred (Soidenslicker et ai 
1973, Logan and Irwin 1985, Laing 1988, Johnson in 
press), pumas can live in very open hubitals wiih <3nly a 
minimum of vcgcLalivc cover (landzey 1987, Sciden- 
sliekcr 19916). Puma.'^ arc occasionally reporied from 
areas of intensive agricultural cultivation, although such 
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Torres del Paine ir (Chile) complex; 2. Laguna San Rafael IT complex?; 3. Vicente Perez Rosales II complex; 

4 Lauca IT complex (Chile); 5. Los Aloises II, Lanin II + Nahuel Huapi II complex; 6. San Guillermo IV’' complex; 
7. Los Andes 1; 6. Peninsula de Valdes VIII (Argentina): 9. Iguazu ir" (Argentina) + Igua 9 u IT* (Brazil) complex; 
10. Pacaas Novos It complex; 11 Amazonia II complex; 12. Araguaia II complex; 13. Lago Piratuba I (Brazil); 

14. Delonsores del Chaco II (Paraguay); 15. Isiboro Secure II; 16. Noel Kemplf Mercado II; 17. Manuripi Heaih IV 
complex (Bolivia): 18- Manu II#; 19, Huascarn II# (Peru); 20. Ecuador parks: Sangay IP*, Cayambe-Coca I, and 
Yasuni II complex; 21. Chirtbiquete II; 22. Sierra Nevada de Santa Marta IL complex (Colombia); 23. Serrania de 
la Neblina II (Venezuela) + Pico da Neblina II (Brazil) complex; 24. Canaima II; 25. Aguaro-Guariquito It (Vene¬ 
zuela); 26. Rfo Platano II* (Honduras); 27. Calakmul V" (Mexico) + Maya IX* (Guatemala) complex; 28. Big 
Cypress ll, 29. Big Bend IT; 30. Grand Canyon IT’' complex; 31. Death Valley III; 32. Vosemite ll‘* complex; 

33 Yellowstone II# complex; 34. Olympic II# (U.S.); 35. Glacier II* (U S.) + Waterton Lakes II (Canada); 

36. Jasper II complex: 37. Wells Gray II; 38. Tweedsmulr II; 39 puma shot on Wrangell Island in 1909; 40. puma 
sightings in the Kluane Lake region (Tischendorf and Henderson 1993) (Canada); 41. Black Hills National 
Forest/Custer Slate Park complex; 42. Ozark/Ouachita/Mark Twain National Forest complex; 43. Young male 
puma captured in 1991 in agricultural region of southwest Minnesota; 44. Puma shot near Lake Abitibi in 1992 
(Tischendorf and Henderson 1993); 45 tracks and scat found in east-central New Brunswick (Cumberland 1993). 
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animuh <iTZ likely to be transient ('lisehendurl’ nnd 
Henderson 1993). 

The puma's historical disiribuiion included every jnajor 
habitat type in the Americas up lo the boreal tbresls ol'the 
far north, but pumas have been essentially eliminated froin 
eastern North America. Severe reduction of native ungu¬ 
late populations through hunting and forest clearance dur¬ 
ing the nineteenth century, coupled with direct persecution 
of the puma, are the probable causes (Wt ighl Deer 

have since muitiplied and spread, and the puma is now 
found in areas colonized by deer which were outside its 
historical range, such as the Great Basin Desert in the 
western U.S, (Berger and Wehausen 199[). 

Population Status 

Globah Category 5a(A) Regional: Catcgoi-y 4(A), lUCN: 
eastern cougar (F.r. cougar) and Florida panther iF.(\ 
i'oryi; see Box 2) Endangered in North America, In 
Central and South America, the puma still occurs through¬ 
out much of its historical range. However, focused studies 
have {>nly been carried out in North America. 

In Canada, pumas have been extirpated fioiii most of 
their former range, and the main population is now found 
in southwestern British Columbia, where they are esti¬ 
mated to number 3,.'^()0-5dM)0 (lluiiimcl 1990), In adja¬ 
cent habitat in Alberta, Jalkol/y er ai (1992) estimated a 
population of pumas, with 93% living outside national 
parks. There are occasional reports of pumas in the far 
south of the Northwest Territories (K. Poole Ui lift. 1993), 
and in Saskatchewan. Manitoba, Ontario, Quebec, New 
Brunswick, and Nova Scotia (Aiiun. 19S9h). Presence in a 
remote forested area of cast-central New Brunswick was 
recently confirmed by the finding of u set of tracks and scat 
(Cumberland 1993). In Manitoba, on the other hand, while 
puma reports are Jiiadc to the governineiiL at a rate of 10-50 
per year (Johnson 1990), the only field survey produced no 
evidence of puma presence (M, Jalkotzy hn. 1993). An 
Eastern Panther Recovery T eam has been loriiied by the 
Canadian Wildlife Service (Tischendorf 1992a). 

As in Canada, ihc puma was essentially eliminated 
from most of the eastern U.S, witliiii 200 years following 
European colonization (Wright 1959). fhe only eastern 
state where the puma is unequivocally known to persist is 
Florida (see Box 2), In the northeastern U,S., hundreds of 
sighting reports have been investigated and compiled 
(Wright 1972, Anon, 19R9b, Tischendorf 1992b), but the 
existence of actual i cJiinuiil populations has not been veri¬ 
fied. Several networks have been established to further 
investigate the species status in the region, including (he 
Eastern Puma Research Network and the Friends of the 
Eastern Panther (Tischendort' 1992a). Pumas are rare in 
the central plains region, with few resident populations 


(J’ischendorl and Henderson 1993). The puma has fared 
much better in the less populated western U.S,, and with 
changes in management status from '‘varmint" (vermin) 
to game animal, numbens there appear lo be increasing 
(reviewed by Bcier 1991, Seidensrickcr and Immpkin 
1992), Population estimates by state wildlife authorities 
indicate that pumas in the western U,S. probably number 
over 19,(X)0 (Tischendorf 1991), 

Andcmoil (1983) summarized information on densities 
of puma populations in North America. For those popu¬ 
lations that were studied for at least 12 months or over 
two consecutive winters, densities ranged from 0.5 lo 4.9 
individuals/100 km- (studios carried out only in Nonh 
America). The lowest densities have been reported fmm 
arid regions (Hcmker al. 1984, Sweanor 1990). A pm- 
teeted population in Patagonia (50“ S) was found to have 
an average density of? animals/100 kin^, among the high¬ 
est densities so far documented, and presumably the nesult 
uf protection and an abundant prey base (Iriartc el nL 1991, 
Johnson et ai in press). Crawsbiw and Otiigley (unpnbl. 
data) estimated density al 4.4 individuals per ICO kni- on 
a cattle ranch in the Brazilian Pantaiial. Based on a num¬ 
ber of N<irth American studies, Shaw (1989) concludes 
that adult resident carrying capacity is of the order of 26-52 
km“ per individual. Densities have not been calculated 
for puma.s inhabiting tropical forests. 

Lindzey (1987) summarized the results of North 
American studies of puma home ranges: average range 
size varied from 32-1,031 km^. Male home range size 
tended to be at least several hundred km^, while most 
female ranges were less Than 100 Male home ranges 
typically encompass those of several slightly overlapping 
resident females; resident male ranges only occasionally 
overlap. However, one study in central California's 
Diablo Mouniains found that male ranges overlapped 
while those of females did not (Hopkins 1989). Tlie 
largest home ranges have been found in arid environments 
(McBride 1976), while the smallest documented home 
t anges appear to be in areas where the major prey is iion- 
migratory (Sitton 1977). Pumas living in mountains that 
receive heavy snowfall lend to shift their ranges downward 
ill elevation, following seasonal movements of ungulaies 
(Seidensiicker et at. 1973, Ashman et aJ. 1983, Hemker ef 
uL 1984). 

ProtBction Status 

CITES Appendix 11; eastern and Central American sub¬ 
species {Fxxoeyi costariceml'i. and cougar) Appendix 
I. National legislation: protected over much of its range. 
Hunting prohibited: Argentina, Brazil, Bolivia, Chile, 
Colombia, Costa Rica, French Guiana, Guatemala, 
Honduras, Nicaragua, Panama. Paraguay, Suriname, 
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Venezuela, Uruguay, Hunting regulated: Canada, Mex¬ 
ico, Peril, United States. No legal protection; Kcuador, El 
Salvador, Guyana (Puller ef aL 1987. R, Hoogesteijn in 
Ull 1993 ). 

There is good intbmiation available about the protec¬ 
tion status of the puma on a regional level in North 
America, The eastern cougar is protected in the Canadian 
provinces of Nova Scotia, New Brunswick, and Ontario 
(Macey 1979), Elsewhere in Canada, pumas are protected 
in Manitoba, Saskaldiewan, and Yukon, but not at all in 
the Northwest Territories, Hunting is regulated in Alberta 
and British Columbia. In the U.S.* the eastern cougar is 
fully protected under the Endangered Species Act. In the 
west, pumas are fully protected only in South Dakota and 
California, Hunting is regulated in Arizona, Colorado, 
Idaho, Montana, Nevada, New Mexico, Oklahoma, Omg- 
on, Utah, Washington, and Wyoming. Pumas are nor 
legally protected in Texas (Tischendorf 1991), 

In California, which holds one of North America's 
largest puma populations, voters in 1990 narrowly approv¬ 
ed an initiative which directed the state to prohibit sport 
hunting of pumas (formerly permitted), and to allocate 
U.S. S30 million a year for the next 30 years toward pro¬ 
vision of habitat for pumas and other threatened species 
(West 1991). 

Principal Threats 

Across the Americas, ranchers are likely to continue to 
view pumas as a threat to their livestock and to attempt to 
elimate them. Pumas are vulnerable because they return to 
their kills, which can be poistmed, and because they lake to 
trees when hunted by dogs, Shaw (1977) found that calves 
of less than one year, weighing generally under 90 kg, 
were most frequently taken in Arizona, Crawshaw and 
Quigley (in prep.) found similar results on a Brazilian 
ranch, and Yafiez et at (1986) observed that pumas were 
significant predators of sheep on ranches in Chile, Sec 
Pail n, Chapter 2 for further discussion of livestock depm- 
dation by pumas and ways to control it. 

With legal protection, pumas now occur very close to 
settled areas throughout western North America, and 
attacks on people, while infrequent compared to other haz¬ 
ards from animals or nature (such as lightning strikes), 
have incrCcLsed (Beier 1991), However, there seems to be 
genuine public support for the puma's presence in most of 
North America despite the (kingcrs, a major change in pub¬ 
lic perception over the past few decades (Scideiislicker and 
Lumpkin 1992, Jalkotzy eta!. 1992). 

Action Planning 

Project 6 and 100-103. 


Box 2 

The Florida Panther, 

Puma concolor coryi {Bangs, 1899) 

A Worst-Case Scenario 

The problems involved when wild cats are reduced to 
a minimal level and they live in a human-dominated 
area, are well illustrated by the case of the puma sub¬ 
species known as the Florida panther. The threats 
facing the panther are numerous and complex, and 
are indicative of the likely fate of big cats around set¬ 
tled areas if preventive conservation measures are 
not taken. A remarkable, broad'based effort has 
been mounted to save the Florida panther, and the 
complexity, difficulties, and costs involved demon¬ 
strate the importance of taking action to conserve 
cat populations betore they become seriously threat¬ 
ened. 

The Florida panther was formerly found throughout 
the southeastern United States, but had disappeared 
from most of its range by the late 1920s (Lowery 
1936, Young and Goldman 1946, Tinsley 1970). 
Florida was one of the first states to offer any legal 
protection to the panther (in the 1950s), and it is now 
home to the only known puma population in eastern 
Norih America, consisting of just 30-50 adult animals 
(Jordan 1994) confined to fragmented patches of 
habitat (Fig. 11). 

One sub-population (Everglades National Park) 
became extinct in 1991, when the last two females 
known to live in the area died (Hansen 1992)—the 
Everglades are only occasionally frequented now by 
one male (D. Jordan, pers. comm. 1994). Ever¬ 
glades' panthers had been previously analyzed 
genetically and were found not to be pure coo^Mhey 
carried genes from pumas of partial South American 
descent released in the Everglades in the late 1950s 
to early 19603 (O'Brien etai 1990). In comparison 
with the main Florida panther population (Big 
Cypress swamp ecosystem), this tntrogression of 
new genetic material could be advantageous, as the 
Big Cypress animals have a number of physiological 
impairments which can be ascribed to inbreeding 
depression, caused by population isoialion and 
decline. These include a high (95%) abnormal sperm 
count among males, cryptorchidism (one or two 
undescended testicles), heart murmurs, and vaginal 
fibropapillomas (possibly impeding reproductive suc¬ 
cess). 

Other health problems affecting the population 
include exposure to domestic animal-borne diseases, 
such as feline panleukopenia, rabies, feline 
HIV and parvovirus (genetic homogeneity may 

Contlnusdon next page 
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Rgure 11. Distribution of the Fioricia panther 
(P. concoiof coryij. Range based on radio-instrumented 
segment of the population (19 panthers/Way 1994). 
Source; Dennis B. Jordan, Florida Panther Coordinator, 

U S Fish and Wildlife Service. 


impede immune response), and events which may 
be due to poor nutrition, such as anemia and para¬ 
sitic infestation (Roefke etat 1993). Between 1979- 
1991, road kiifs accounted for half of all known 
panther deaths (11 out of 22: Maehr et ai 1991a), 
Very high levels of mercury were found in two of the 
dead Everglades panthers, possibly from eating 
racoons which had eaten contaminated fish (Jordan 
1990, Hansen 1992), 

These problems have taken on enormous dimen¬ 
sions because little habitat remains to support larger 
numbers of panthers. What is left of the Rorida pan¬ 
ther’s habitat is fragmented by agriculture and set¬ 
tlements and criss-crossed by roads. Some of the 
most strategically located forested areas are privatefy 
owned, and some owners are hostile to the panther 
recovery efforts for fear of losing iand-use options— 
such as citrus grawing. Of approximately 12,555 km^ 
of occupied panther range in south Rorida, only 47% 
is in state and federal ownership (Logan etai 1993). 
None of the radio-collared panthers has restricted its 
movements solely to public lands. Moreover, as is 
the case across much of the world, it is marginal or 


less productive land that has been given over to the 
public trust. Studies have shown that panthers that 
primarily inhabit private lands ars in better physical 
condition and have a higher rate of reproductive suc¬ 
cess than individuals on public lands, possibly due 
to greater prey availability and Jess disturbance from 
hunters (Maehr 1990). 

A population viability analysis conducted by the 
lUCIWSSC's Captive Breeding Specialist Group con¬ 
cluded that the Florida panther could become extinct 
within 25-40 years under prevailing demographic and 
genetic conditions (Seal etaL 1989)* 

There are a number of lessons to be drawn from the 
case of the Florida panther. The response of the 
American conservation authorities has been impres¬ 
sive and has involved creative management tech¬ 
niques, Following a private initiative in 1976, a 
Florida Panther Recovery Team was established 
with representatives of various Federal and State 
agencies and other experts and a full-time Florida 
Panther Coordinator. The first task was to find out if 
panthers survived and their location. A radio teleme¬ 
try program was initialed amid public controversy 
which intensified when a panther died after being 
darted with a tranquilizer. However, the program 
continued with official approval. In 1986, a Florida 
Panther Interagency Committee was established and 
went on to work with private landowners to develop 
a program to preserve vital corridors and strategic 
parcels of habitat, with priority initially allocated to 
3,752 km^ of privately-owned land (Maehr 1990, 
Logan otat 1993). 

However, government response has still been ham- 
pered by bureaucracy. A former member of the 
Panther Advisory Council has documented the diffi¬ 
culties which arose in inter-agency cooperation and 
declared that problems with the Florida panther pro¬ 
gram “focus attention on a poorly understood imped¬ 
iment of the recovery of endangered species in the 
United States: a land management bureaucracy that 
will not acknowledge the novel demands of small 
population biology—the requisite discipline" (Afvarez 
1993). 

The impact of a major highway which cuts through 
the heart of panther country is being lessened by the 
construction of fences and 36 underpasses, under¬ 
taken at a cost of $30 million (Harpster 1990): pan¬ 
thers have been using the underpasses (Humphrey 
et aL 1991). Emphasis is being given to ensuring 
adequate densities of white-tailed deer and wild hogs 
by control of sport hunting and other recreational 
activities on public lands. Wild panthers have been 
vaccinated against several diseases. Sevan kittens 
have been removed from the wild and placed in a 
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captive-brseding program to build up a reserve pop¬ 
ulation to supplement panthers In the wild (Jordan 
1991). The panther has been designated the official 
Fiorida state animai. Public support has been 
remarkably strong, and interest has been generated 
by the Florida Power and Light Co/s publication and 
distribution of a popularized but thorough discussion 
of the Florida Panther Recovery Plan (USFWS 1987, 
Van Meter 198B), 

The government has set the long-term goal of 
achieving three viable, self-sustaining populations 
within the panther's historic range (Jordan 1993). 
Qiven the unlikelihood of the current population thriv¬ 
ing and expanding, reintroduction is the govern- 
menfs preferred management strategy, and it is 
currently carrying out its second reintroduction fea¬ 
sibility study. In the first attempt, seven wild-caught 
Texas panthers were released in the Osceola 
National Forest, in northern Florida on the boundary 

With Georgia. While there was evidence of success¬ 
ful land tenure, all were re-captured earlier than 
planned due to conflicts with humans—one, for 
example, climbed up a tree in a Jacksonville back¬ 
yard (Bolgiano 1991). The latest attempt involves 10 
Texas panthers—three captive-bred and seven wild- 
caught adults—which were radio-collared and 
released in the same area in February 1993 (Befden 
and McCown 1993: Fig. 11). It is interesting that, 
after four months of monitoring, the captive-raised 
panthers (which had been given pre-release training 
in catching live prey) appeared to have settled down 
more quickly than the wild-caught cats, using smaller 
areas and more frequently capturing prey (Belden 
and McCown 1993). However, the same problems 
which occurred in the last study are happening 
again. Three cats (two wild-caught, one captive- 
raised) have been recaptured, and others (wild- 
caught) relocated after people complained that the 
cats threatened trfe or property (Belden and McCown 
1993, Jordan 1994), The re-capture of the captive- 
raised male occurred after he was seen killing a 
house cat (D. Jordan, pers. comm. 1994). This pro¬ 
vides a good example of the difficulties of reintro¬ 
ducing and conserving big cats near people. 

The Florida Panther Interagency Committee is 
attempting to deal with the genetic problems of the 
panther by giving conceptual approval to restoring 
historic gene flow (USFWS 1993), either through 
eventually facilitating connectivity between the south 
Florida panthers and reintroduced Texas panthers, 
or through interactive outbreeding with captive ani¬ 
mals. These plans are complicated by the fact that 
the U.S. Endangered Species Act may not extend 
protection to progeny resulting from intercross breed¬ 
ing. A policy determination on this matter is presently 
under development 


Ocelot, Leopardus pardalis 
(Linnaeus, 1758) 

Other Names 

Ocelot (French); O/ciot (German); tigrillo, ocelote, gato 
onzii (Spanish): tinea (Argentina): gato onza (Argentina. 
Bolivia, Peru): (Argentina, Paraguay): 

eunaguanj {Argciilina, Vcnc/ucla): ligrezillo, gato bueiiu 
(Bolivia): maiacaju-acu. gato mourisco, jaguaiirica 
(Bra/Jl); gato niuraeaju (Brazil. Paraguay): niaraeaya, 
inaracaja (Colombia): manigorJo (Costa Rica. Nicaragua. 
Panama. Venezuela): chat tig (French Guiana): yagiia-rir- 
ica (Guarani); zac-xicin (Mayan): gato tigre. tigic chieo 
(Panama): puniillo, tigrillo (Peru): hetigrikali (Suiiiiaine), 

Description and Behavior (Plate 5) 

The ocelot is the best known small cat of the Americu-s. as 
]ar as the public is concerned, largely because ol’ ilie 
beauty of its coat. Its pelage is short and close (less plush 
than the similarly patterned niurgay), and inurkeLi with 
both mseties and spots which tend to mn in parallel chains 
along the sides of the body. It is also the best-studied 
(Navarro 1985.1'cwcs 1986. Emmons 1987, Ludlow and 
Sunquist 1987, Emmons 1988, Craw^shaw and Quigley 
1989, Emmons cf af. 1989, Koneeny 1989, Sunquisi w aL 
1989: V. Crawslijw, M. T’ewcs, pers. eonim.). Average 
weight o('adult males is 10 (n=8: MondolJ'i 1986) lo I L.'i 
kg (n=8: Enders 1935, Emmons 1988, Sunquisi rr 
1989), and females 8.8 (n^5: Mondolfi 1986) to 9,4 kg 
(n=li: Husson 1978, Flmmons 1988, Crawshavv and 
Quigley 1989, Koneeny 1989, Sunquisi cr 1989). 

Tliese sUidies louiid teneslrial and [K»<.Uinial nxlents^ to 
be the mainstay of the tx:e lot's diet. Most frequently taken 
prey species w^ere those {>[’relatively high abundance, and 
included cane mice and niarsli, spiny, and rice rats (Bisbal 
1986, Ludlow and Sunquisi 1987. Hmnions 1988). opos¬ 
sums and armadillos (Konectiy 1989). Ocelots will also 
Lake larger prey, including lesser anteaieis (MoiKlolfi 
1986. Konceny 1989), red brocket deer [Koneeny 1989). 
squirrel monkeys (Emmons 1988). and land tortoises (the 
legs of a VO] y young tortoise were found in an ocelot's 
stomach; Moiidolli 1986). However, most prey taken 
weighs less than I -3% of on ocelot's body weight (Ludlow 
and Sunquisi 1987, Ejiimons 1987): fur larger prey species 
(such as paca and agouti). juveniles are typically taken 
(Emmons 1987), Ocelots also vary their hunting behav¬ 
ior to take advantage of seasonal changes in prey abun¬ 
dance, such as spawning fish (Emmons 19H8] and land 
crabs (Ludlow and Sunquisf 1987) in the wet season. 
Based on scat analysis, Sunquist ei uK (1989) found ocelot 
diet to consist of 65^' small rodents, 18% i-cptilcs (mostly 
iguanas), 1% crustaceans and fish, 6% medium-sized 
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mammals, and 4% birds. Similarly. Emmons (1988) 
found O(;^:lol did to consist of 66% small mammals, 5% 
large nxlcnts, 5% bars and arboreal mammals. I) % birds, 
12% leplilcs and 2% fish. 

Ocelots are strongly noelunuil, resting in trees or dense 
bush in the daytime; s<ime resting spots are used repeatedly 
(Emmons 1988), including by different ocelots of the same 
sex (Ludlow and Sunqtiisl 1987). Oeelots arc generally 
active for more lhan half of each 24-hour period. Mean 
daily travel distances range from 1.8-7.6 km. with males 
travelling up ro twice as far as females (Ludlow and 
Siinqiiist I9H7. Emmons 1988, Koneeny 1989). Emmons 
(19S8) cstimuted oeelol hunting success at 0.9 prey cap¬ 
tured per km walked, or one prey captured for every 3,1 
hours of iravel. Her observations of ocelot hunting behav¬ 
ior suggest that they can follow prey odor trails. 

Biology 

Re^proilitctive season: (W) Probably year-round, with 
autumn breeding peaks ntiied in Texas (Tewes 1986) and 
Mexico (Leopold 1959); October-Januury peaks also 
reported fmm Paraguay (Rengger 1830) and northeaslern 
Argentina (Crespo 1982), 

Rsirns: (C) 4.63 ± 0,63 days (n=:6). 

Estrus cycle: (C) 25.11 ±4.33 days(n=9: Mellen 1989), 

(resfoin^n: (C) 79-85 days (Mondolfi 1986), 

iMU TMze: (C) L64±0.2I <n^28: Mellen 1989); range 1- 
3, im>de 1 (Cisin 1967). 

Age at independence: (W) not clear, approximately one 
year, afrer which stib-adulrs appear to be tolerated within 
adult ranges for tip to a year (Ludlow and Sunquist 1987. 
Emmons 1988, Cruwshaw and Quigley I9S9). 

Age ai jirsi reprrxJiieiion: (C) females 18-22 months, onset 
of spermatogenesis in males at about 2 5 years (Mondolfi 
1986); (W) probably related to icrrilory acquisition (L, 
Emmons in iin. 1993). 

hiterhinh imt fYai: (W) possibly two years (Enuiions 
1988). 

Longevity: (W) 7-10 years; (C) up to 20 years (Suiiquisl 
1992). 

Habitat and Distribution 

The oeelol is I'ound in every country south of the United 
States, except Chile, and occupies a wide spectrum of 
habitats, including mangrove forests and coastal mai-shes, 
savannah grasshmd.s and pasliiics, thorn scrub, and tropical 
forest of all types (primary, secondary: evergreen, sea¬ 
sonal, and montane—although it typically occurs at cle- 
valitiiis below 1,200 m [Mondolfi 1986. Bisbal 1989, 
Ei sen berg 1990J), Availability of sufficient amounts of 


dense vegetative eover is the common factor linking the 
various habitat types where ocelots are found (Navarro 
1985, Tewes 1986, Ludlow and Sunquist 1987). Emmons 
(1988) suggests thal ocelot microdislribution is more 
patchy than would be expected by its wide geographical 
range (Fig, 12), depending upon an abundant rodent prey 
base and good ground cover. Ocelots generally vcniurc 
into open areas only on moonless nights or cloudy days 
(Ludlow and Sunquist 1987, Emmons 1989). 

The ocelot's known range was extended 350 km south¬ 
wards when its presence was confirmed in Uruguay 
(Ximenez 1988), At the nonhern end of its range, only 
two signincanl t)celot populations arc believed to persist in 
the southeastern corner of Texas (Tewes and Evcreil 
1986). Ocelots have been extirpated from Arkansas, 
lAJuisiaiia, eastern Texas, and Arizona, although individ¬ 
uals may occasionally cross into Arizona from Mexico. 

Population Status 

Global: Category 5a. Regional: Category 4. lUCN: not 
listed. The ocelot was the spotted cat most heavily 
exploited by the fur trade from the early 1960s to the mid- 
197()s: Gicteling (1972) estimated that as many as 2f)0,00t) 
animals were taken every year. From 1976 to 1983, net 
inlernutioiiul trade in skins fell to an average of 24,600 
pelts annually, and effectively ceased in the late 198t)s 
(Rroud 1987, WCMC iiripibl. daui) (st^cPail 11 Chapter 4). 
In the early 1980s, Mondolfi (1986) reported that com¬ 
mercial hunting had depleted formerly abundant ocelot 
populations in Venezuela, but more recently R, 
Hoogesleijn {in Hit. 1991) noted thal hunting pressure is 
now greatly reduced, and there are signs of recolonization 
and recovery, L. Emmons {in lilt. 1993) notes thal, even at 
the lowest density eslimalcs (one animal per 5 kirU), there 
would he approximately 8()(),00(> ocelots in forested South 
America alone, and suggests that true numbers are ptxrba- 
bly 1.5-3 million. 

The ocelot is one of the few small small cats for which 
spacing and abundance have been studied in several dif- 
Icrcnt habitat types. 

Ufwku id f £t ii i Jo f est 

\. Manu National Park (Peru): Home ranges of two adult 
females were 1.6 and 2,5 km^; home ranges of two 
adult males were 5.9 and 8.1 km^. Resident animals, 
pujticuiai ly males, often patrolled the perimeter of their 
territories, travelling quickly (8,8-10,4 kiii/hr) and seL 
dom pausing. IXmsity was high, esiimated at roiir res¬ 
ident oeelots per 5 km- (Emmons 1988), 

2, Iguaeu National Park (Brazil): From a radiotelemetiy 
study in progress, P. Crawshaw (/;; fin, 1993) reports 
average home range size for six adult ocelots (2 M, 4 F) 
as 11.3 km-. 
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Figure 12. Distribution of the ocelot (L pardatis). 

1. Laguna Atascosa IV (Tejcas^ U.S.); 2. Montes Azules ir (Mexico): 3, Calakmul V’ (Mexico) -t- Mays 
IX'' (Guatemala) complex; 4, Rio Platano IT (Hondufas); 5, La Amistad ir (Costa Rica and Panama), 

6. Darien II# (Panama); 7, Sierra Nevada de Santa Marta IT; 8. Sierra do la Macarena II complex; 

9. Chiribiquete II (Colombia); 10. Perij 11; 11. Serrania de la Neblina II (Venezuela) and Pico da Neblina 
II (Brazil) complex; 12. Canaima II; 13. Aguaro-Guariqullo II (Venezuela); 14. Trinity Hill IV (Trinidad 
and Tobago): 15. Ya&uni ll^ (Ecuador); 16, Cerros de Amotape II connplex; 17. Pacaya-Samiria VIM; 

18. Yanachaga Chemillen II; 19. Manu II# (Pern); 20, Cabo Orange II complex; 21. Jau II complex; 

22. Amazonia (Tapajos) II complex; 23. Araguaia II complex; 24. Serra da Capivara II; 25. Pantanal 
Malogrossense II; 26 Emas II; 27. Serra dos Orgaos II (Brazil); 23. Iguapu II** (Brazil) + Iguazu 11** 
(Argentina) complex; 29. Sao Joaqim II (Brazil); 30. Bajaga da Pema and Meseta de Artigas reserves 
(proposed: Uruguay): 31 BaritiJ II; 32. Fuerte Esperanza I; 33. Agua Dulce Provincial Reserve; 

34. Iber IV (Argentina); 35. Ttnfunque II; 36, Defensores del Chaco II (Paraguay); 37. Beni 1; 

38, Manuripi Heath IV complex (Bolivia). 
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3. Cockscomb Basin Wildlife Sanctuary (Belize): Home 
range of one adult female was quite large, 14.3 kin^. 
A sub-aduli male had a home range of 31.2 kni^. Most 
of their territories consisted of secondary forest 
(Koneeny 1989), 

Seasonally flooded savamuth woodland 

4. Venezuelan llantJs; Home ranges of two adult males 
were 9.3 and I I. I km-. Mean home range for six adult 
females was 3.4 km- (range 1 J-6,8). Density was esli- 
mated at two iicsident ocelots per 5 km^ (Ludlow and 
Sunquist 1987), 

5. Brazilian Pantanal: Home ranges (six months only) of 
two aduil females were 0,8 and 1,3 km - (Cruwshaw and 
Quigley 1989), 

iVJ n i-a f it I nllt u id o f ul st :t iih 

6. Southern Texas (U.S.): In dense brush and oak forest 
mosaic, an adult male mainUiined a home range of 3.5 
krn^, and a female of 2,1 km^ (Navarro 1985). Working 
in chaparral habitat, Tewes (1980) found a metm home 
range lor five males of 12.3 km- (range 4.6-17.7) afid 
for three females of 7,t) km^ (range 4,9-9,9), 

Protection Status 

Upgraded to CITES Appendix I in 1989, National legis¬ 
lation: piottxricd over most of its range. Hunting prohib¬ 
ited: Argentina, Brazil, Bolivia, Colombia, Cosia Rica, 
French Guiana, Guaiemala, Honduras, Mexico, 
Nicaragua, Panuina, Paraguay, Surinume, Trinidad, 
United Stales, Uniguay, Venezuela. Hunting regulated: 
Peni. No legal protection: Ecuador, El Salvador, Guyana 
(Puller ai 1987), 

Occurrence in Protected Areas 

Adjusting for overlapping generations (females) and the 
fact that males typically mate with more than one female. 
Ludlow and Sunqnisf (1987) calculated that a population 
of 1,334 adulH)celoLs is required to realize an effeelive 
population of 500 ocelots. They used a moan den.sity of 
0.3S adult ocelots per km-, as found for the Venezuelan 
llanos, to derive a figure of 3„510 km- required to support 
a population of a size sufficient to minimize loss of genetic 
diversity. Protected areas over 3,000 km^ are marked in 
F'ig. ] 2 with a square; other important protected areas arc 
alsi] noted. 

Principal Threats 

The ocelot has been labelled **one of the most successful 
forms of mammalian life in the Amazon region'' 
(Grimwood 1969). It is tolerant of disturbed habitat 
(Vaughan 1983, Tello l9S6b), and persists in wooded 


patches near human seulements (Koford 1976, R. 
Hoogesteijn in lift. 1991), Recent studies, however, depict 
a jnorc specialized animal operating under rather harsh 
environmental constraints. Ocelots have a small average 
liner size, and one of the longest gestations and slowest 
giowlh rales among small Pel ids (Fngen and Wiley 1978), 
Emmons (1988) points out that these reproductive para¬ 
meters suggest adaptation to low expected rates of energy 
acquisition, a eondusion supported by findings thai 
ocelots spend long portions of each day hunting. One lac- 
tating female increased her daily activity by a niaximnm of 
133% after birth of her litter, but slHI lost her young to siar- 
vation after six weeks—despite high diversity and abun¬ 
dance of small prey in the study area (Emmons 1988), 
Fmmons (1988) and xSunquisl (1992) compare ocelots 
to bobcats, which have a higher reproductive capacity, 
although both species arc of equivalent weight. The main 
difference is in their staple prey: for bobcats it is lago- 
morphs (about 10% of bobcat body weight), while for 
ocelots it is a variety of small rodents. Emmons (1988) 
suggests that ocelots may not be able to reproduce where 
prey density is reduced. The two authors differ, however, 
on the potential impact of direct human hunting pressure, 
Sunquisl (1992) suggests that, given the ocekn's low 
rccruitineni rate, offtake of more than 2-3% of a popula¬ 
tion per year is likely to be unsustainable and result in 
declines, Emmons {in Jiti. 1993), on the ulber hand, 
believes that the ocelot populations have proved resilient 
to harvest because of their social organization. A signifi¬ 
cant proportion of a population consists of non-brccding 
transients (Emmons 1988), and thus loss of 2-3%^ of the 
population would be unlikely to reduce breeding activity 
sub stun dally. 

Action Planning 

Piojects 96 and 97, 


Bobcat, Lynx rufus 
(Schreber, 1776) 

Other Names 

Lynx roux, chat sauvage (French); Rolluchs, Luchskatze 
(German); lince, lince rojo, galo monies (Spanish), 

Description and Behavior (Plate 6) 

The bobcat, named for its short tail (TL= 13-20 cm: 13- 
16% ofhuiid-bLKly length: Hall 1981), is a medium-sized 
cat with a ruff of fur edging the sides of the face. The avci- 
age weight of adult males ranges from 8.9-13,3 kg, and 
females from 5,8-9,2 kg (Anderson 1987), The largest 
verifiable weight recorded is 17.6 kg for an adult male 
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froin Minnesota (Berg 1^79). Average adult weights and 
cranial measurements (Samson 1979) indicate that bobcats 
arc larger in the north of their range (Anderson J987); 
larger bobcais also lend to occur in more open habitats, 
with smaller bobcats in forested habitat (Read 1981). Pell 
coloration lias been variously desenbed as light grey, yel¬ 
lowish brown, buff, brown and reddish brown. Bobcats 
arc always spotted to some extent, with some individuals 
paiierncd only on the undersides, others with spots extend¬ 
ing up the sides onto the chesl and back. Both melanistic 
and alhinisiic specimens have been reported (Schantz 
1939, Ulmer I94L Young 1958)—melanism has been 
found only in Florida (Regan and Maehr 1990), The bob¬ 
cat may be distinguished from the similar-looking Canada 
lynx by its shorter hind legs, smaller feet, and shorter ear 
tufts. The bobcat's tail is black only on the top, whereas 
(he lynx has black all around the lip. 

However, as with die lynx, lagomorphs are the bobcat^ 
year-round dietary staple—cottontuil rabbits in the south 
of their range, and snowshoe hares in the north (Machr and 
Brady 1986, Anderson 1987, Rolley 1987) Unlike the 
specialist lynx, however, the bobcat Is a generalist and, 
depending on the locality, rtxlcnts also make an important 
contribution lo its diet (Young 1958). In the southern- 
central Plains and the southern United States, cotton rats 
are the primary food item (Kight 196Z Beasoni and Moore 
1977, Miller and Speake 1978, McCord and Cardoza 
1982, Leopold and Krausinan 1986, Machr and Brady 
1986), W(M>d rats and kangaroo rats are important in the 
soulhweslern U,S, (Le;ich and Frazier 1953, Gasliwiler ct 
aL I960, Small 1971, Jones and Smith 1979), In western 
Washington state, Knick pr al. (1984) reported a 42% 
occunencc of mounlaiii beaver in the diet. In TcxUlS, pec¬ 
caries arc also taken (Leopold and Krausinan 1986), 
Bobcats also take birds (Leach and Frazier 19,5,3, Beasom 
and Moore 1977, Miller and Speake 1978, Bailey 1979) 
and bats (Wroe and Wroe 1982). 

Despite their small si/c, tKibcais can be effective preda¬ 
tors of large adult uiigulales, especially deer, generally 
killed when resting (Matson 1948. Yeung 1958). Several 
studies have found that males tend to consume larger prey 
than females (Frilts and Scalandcr 1978a, Sweeney 1978, 
Lilvaitis et cjL 1984), and that juveniles consume propor¬ 
tionally morertKlcnls than adults (Whittle 1979, Toweill 
1982). Ungulates can be an important winter food soutcc 
for northern bobcats, when snow depilh ijicreases their vul¬ 
nerability to predation (Erickson 1955, Fritts and 
Scalandcr 1978a, Miller and Speake 1978, May 198L 
Lilvaitis et al. 1986, Koehler and Iloriiocker 1989). 
Young fawns are also particularly vulnerable (Beale and 
Smith 1973, Trainer 1975). Bobcats will also scavenge 
ungulate carcasses killed by other predalot's (Koehler ;uid 
Homocker 1991), 

Bobcats may be active during all hours of the day and 


night, but studies have consistently found crepuscular 
(dawn and dusk) activity peaks, a pattern based on ihe 
activity patterns of major lagoniorph and rodent prey 
species (reviewed by Anderstm 1987, Rolky 1987), 

Biology 

seasoft: (W) Breeding peak late winter 
(Fcbruary-March), birth peak early spring (April-May). 
but in the south of their range litters have been recorded 
from every inonih of the year (Anderson 1987, Rolley 
1987). 

£.v;nfv;(C& W)5-I0days, 

Es:nf\ cyt'Je: (C & W) approx. 44 days (Crowe 1975a, 
Mehrer 1975), Bobcats may ovulate spontaneously mther 
than by induction (Duke 1949, Crowe 1975a, Frittsaiid 
Seulander 1978b). 

Oesialion: (C& W) mode 62, range 50-70 days (McCord 
and Cardoza 1982), 

fJih^rsr.e: (C& W) average 2.6-2,8, range !-8. Younger 
females produce consistently smaller litter sizes than older 
adults (review by Andej^on 1987). 

Pf e^^nancy rates: (W) as with litter size, probably den¬ 
sity-dependent, and generally decline at times of low prey 
density (Radley 1983) or high bobcat population density 
(Lenibcck and Gould 1979) Yearling pregnancy rales 
have ranged from 26-46% (Bailey 1979, Parker and Smith 
1983, Rolley 1985), while aduli (>3 years) pa^gniincy rales 
01 e much liighcr at 73-100% (Bailey 1979, Lcinbcck and 
Gould 1979, Miller 1980, Parker and Smith 19831, 

IfUeMrth hiferval: (W) generally one year (McCord and 
Cardoza 1982, Anderson 1987, Rolley 1987), 

sf'AUfi! fitcmtriiy: (W) Females arc physiologically 
mature al 9-1 2 months (Crowe 1975a, Fritts and Scalandcr 
1978b), but probably do nol breed until their second year 
(Pollack 1950, Fritts 1973, Crowe 1975a, Sweeney 1978k 
The ousel of breeding activity may be delayed during prey 
shortages (Rolley 1985) or in high density bobcat popula¬ 
tions (Zeziibk and Schwab 1979, Miller 1980)- Onset of 
sperinaU)genesis in males at L5 years (Frills and Sealandcr 
1978a), 

at indepemienee: (W) about one year, dispersal tKcurs 
during peak of adult breeding activity (Crowe I975h, 
Bailey 1981, Griffith and Fcndlcy 1986, Kiichingsund 
Story 19K4). 

MorkiUfy: (W) From life history tables, Crowe (1975b) 
estimated annual average juvenile mortality at 26% in 
Wyoming from 1948-1973 (range 18-71%), Mtatality is 
strongly correlated with prey availability (Bailey 1974, 
Knlck 1990), In protected populations with an abundant 
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prey natural adult niuilalily is low, estiiiiaicd al 3% 
in Idaho (Crowe 197fib based on Bailey 1972). and may be 
slightly higher in high density popiiiations (Lembeok and 
Gould 1979). In exploited populations, annual adult sur¬ 
vival is reduced: estimates of the annual proportion of sur* 
vlving adults range from 49-67% (Crowe 1973b, 
Fredrickson and Rice 1979, Hamilton 1982, Parker and 
Smith 19S3, Fuller 1983, Rolley 1983, Knick 1990). 
The highest mortality rate—81%^- was found fora legally 
harvested Minnesota population where illegal hunting was 
believed to be high (Fuller et aL 1983). In general, har¬ 
vest Jiiortality is grcuicsl among the yearling and 1-2 year- 
old young adult age classes (Govt, of U S. 1983a, Litvaitis 
vtal 1987, Knick 1990). 

Longi^vUy: (W) 12-13 years (Bailey 1974, Crowe 1973a, 
Blankenship and Swank 1979); (C) up to 23-33 years 
(Caiter 1953, Jones 1977). 

Habitat and Distribution 

The majority of the world's bobcats arc found in the 


United States, where they range through a wide variety of 
habitats, including boreal coniferous and mixed forests in 
the north, bottomland hardwcx:>d forest and coastal swamp 
in the southeast, and desert and scrubland in the south¬ 
west (Fig. 13), In the west, they have been trapped at ele¬ 
vations up to 2,575 m (Govt, of U.S. 1983a), Only large, 
imensivcly cultivated ureas appear to be unsuitable habiiuL. 
Areas with dense understory vegetation and high prey den¬ 
sity are most intensively selected by bobcats (Rolley 
1987). In Mexico, bobcaLs are found in dry scrubland and 
forests of pine and oak, principally in the mountainous 
northern and central parts of the country, and not in the 
tropical south (Woloszyn and Woloszyn 1982, Gon/lez 
and Leal 1984), 

Southern Canada represents the nonhem limit of bobcat 
range. Bobcat feel are smaller than those of the lynx and 
lack the large furry pads (Banfield 1974), Parker et ui. 
(1983) found that the larger surface area of lynx paws sup¬ 
ports twice the weight that of the bobcat can in the snow: 
this, combined with the bobcat's shorter legs, makes travel 
ill deep snow ditficult, and is thus a significant limiting fac- 



Figure 13. DIsiribution of the boboai (L rufus). 

1. IVlt. Agamen1icu5 Nature Reserve; 2. Shenandoah II; 3. Great Smoky Mountains ir*; 4. Everglades 
II#; 5. Felsenthal IV; 6. Tishomingo IV; 7. Aransas IV; 8, Big Bend IT; 9 Guadalupe Mountains II + 
Carlsbad Caverns 11; 10. Audubon IV; 11. Wind Cave II; 12. Devil's Tower V; 13, Chaco Culture V; 

14. Bryce Canyon 11; 15 Yellowstone II# complex; 16. Great Sand Dunes III; 17. Kola IV, 16. Joshua 
Tree III; 19. Sequoia II complex; 20. Death Valley 111; 21. Lassen Volcanic II; 22. Redwood IP*; 23. Hart 
Mountain IV; 24, Frank Church-River of No Return II; 25. Olympic If# (J,S0< 
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tor in the species' northern distribution. Mtirston ( 1942) 
and McCord (1974) found that snow depths of over ] 5 cm 
restrict bobcat movements* In areas where the two cals 
met, such as Nova Scotia's Cape Breton Island, the more 
a^^rcssivc bobcat has displaced the lynx (Parker et aL 
1983)* A northward expansion of the bobcat's range has 
taken place over the past century* along with a correspond¬ 
ing northward retreat of the southern boundary of the 
lynx's range, in asstK'iation with the deal ing Idr agriculture 
of inatLire conifer forests in the region (Rollings 1945* 
Bantield 1974, Govt, of U,S. 19831)). 

Population Status 

Global: Category 5a. Regional: Category 4, lUCN: not 
listed* Intheearly 198()s, stale wildlife authorities esti¬ 
mated the total U.S. bobcat populalion to range between 
725,000 to 1 million adult animals (GovL ofU.S. 1983a). 
Bobcats have historically been less abundant in the cast- 
central U*S,, owing to high human population density and 
intensive* Inige-scnle Jigricullure (Pciersun niid Downing 
1952). Bobcats are also considered to be generally wide¬ 
spread and healthy in the Canadian (Govt, of Canada 
1983) and Mexican (Govt, of U.S. 1992, M. Aranda w; lid. 
1993) parts of their range* although hunting and trapping 
may have led to some local depletions (Gonzlez and Leal 
1984, G. Mowat in li!L 1993). L mfits escuinapat iA\\a\ 
1903)* the soulhenirnosl race found in Mexico* was listed 
on CITBS Appendix I in 1973 for reasons that arc not now 
clear. Craniometric studies have indicated that is is not 
actually a valid subspecies (Samson 1979), and on these 
grounds it was downlisted lo Appendix II in 1992, The 
Mexican government has described numbers of bobcat in 
the country as “adequate" (Govt* of I983a> 1992). 

Reported bobcat densities range from 1-38 resident 
adults per 25 km- (summarized in McCord and Cardoza 
1982, Anderson 1987: Koehler and Hornocker 1989), The 
southeastern U.S. and California coastal regions appear to 
support the most dense populations, probably due to high 
environmental productivity. Reduced density is associated 
with harsher environments, such as southwestern deserts 
and the more northern portions ol the bobcat's range (sum- 
marized in Rolley 1987). Mean home range estimates vary 
from 0.6-326 km- in size (summarized in Anderson 1987), 
and tend to be larger in the north. For example, Berg 
(1979) found male ranges averaged 62 km- in Minnesota, 
whereas male ranges in Alabama averaged 2.6 km- (Miller 
and Speake 1979). Male home ranges are generally 2^3 
times larger than female ranges and overlap those of sev¬ 
eral females. Male ranges overlap partially with those of 
other males, while female raiiges are more exclusive. 

Protection Status 

CITES Appendix II. National legislation: hunting and 
trade regulated throughout its range (Govt, of Canada 


1983, Govt, of U.S, 1983a, 1992). In 1988,37 states and 
five Indian groups were authorized by the U.S. govern¬ 
ment to export bobcat pelts (Anon. 1989a). On a regioiiul 
level, in the U.S. the bobcat is totally protected in 10 states: 
in Canada, nowhere; and in Mexico, hunting is regulated in 
five states, and shooting of suspected livestock predators is 
pennitted on a limited basis (GovL of U.S. 1983a, Govt, ol 
Canada 1983: M. Aranda in Utt. 1993), 

The degree to which the bobcat has been studied and 
managed in North America on both the local and national 
levels makes it probably the most thoroughly examined 
species in international trade today (Thomsen and 
Luxmoore l99n*Johnson 1990). 

Occurrence in Protected Areas 

Bobcats are likely to be found in nearly all protected areas 
within their range, but eonfirnied records were available 
only for U.S, parks and reserves (WCMC, unpubk data). 
Refugia play an important role for harvested populations* 
which are iiuiinlained primarily hy iiiimigralimi (Knick 

1990)* Knick (1990) developed a population model 
which predicted that the size of refugia needed to maintain 
a harvested population should be large enough to enclose 
3-5 bobcat home ranges. Flores-Villela and Fernandez 
(1989) point out that dryland scrub habitat, important for 
bobcats in Mexico, is under-represented in the protected 
areas system* 

Principal Threats 

in the last 20 years, the bobcat has been the most heavily 
harvested and traded of the cat species. World demand for 
bobcat fur rose gradually in the laic 1960s and early 1970s 
and jumped in the mid- I97t]s after CITES entered into 
force, when the pelts of cats listed on Appendix I became 
legally ujioblailiable for the commercial fur trade (see Part 
II Chapter 4). Prices offered trappers for bobcat pelts 
increased sharply from a pre-1970 high of $20 to between 
$200-300 and as high as $600 in J 979 (Nilsson et iiL 1980* 
Johnson 1990). The number of bobcats killed annually in 
the U.S. consequently climbed toover90,(K)0inihc 1980s 
(Govt, of U.S. 1983a): m the 1950s and I96()s about 
10*000 bobcats were taken annually in the U,S., increasing 
lo about 44,000 in the 1970s (Johnson 1990). From 1976- 
1983, Canada reported an average annual harvest of 3,293 
bobcats (Govt, of Canada 1983. Shieff and Baker 1987). 
Although Mexico permits hunting, there is essentially no 
documented international trade in bobcats from that coun¬ 
try (Govt, of U.S, 1992, WCMC unpubl. data), 

The financial imporrtmcc of the trade to the North 
American range states led to a draiiiatk rise in research, 
particularly in the U.S., with a ten-fold increase from the 
1960s lo the 1970s in studies on population structure* sta¬ 
tus and distribution (Andcr.son 1987)* Despite the vol¬ 
ume of research, there is still concern over whether 
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commercial trapping as practiced in North America is sus¬ 
tainable (see Pail 11, Chapter 4). 

At present, iriido in bobcat pelts is declining, Beginning 
in 1988, bo\h harvest and export of b(}beul pells dropped 
due to both market shrinkage and market saturation over¬ 
seas. In addition, the European Union (formerly Com¬ 
munity) has anjn]unccd that, after 1995 (now postponed 
to 19%1, imports of 13 species of wild fur, including bob¬ 
cat, w ill be prohibited unless the producer country has 
cither banned the use of the leghoJd trap or adopted 
inlernulionally accepted trapping standards (Council 
Regulations EEC No. 3-54/91) Europe is the primary 
market for bobcat pelts, importing 92% of North 
America’s total overseas exports in 1990 (WCMC unpiibl. 
data). Lcghold traps are the main commercial huming 
technique used to catch bobcats in North America (Baker 
and Dwyer 1987, I FTP 1989). 

Bobcats are generally not persecuted as pest species in 
North America. 'I'hey may occasionally raid poultry, but 
htihcai depredations have always been uneoirimon, 
although biHinties were offered by slate governments since 
the 17(K)s in the U.S. and Lhmughoul much of this century 
(Rolley 1987). In central Mexicti, however, (he bobcat is 
reputed to be a major predator of sheep (Govt, of U.S, 
1983a), and persecution by ranchers is more Irequcnl 
(Woloszyn and Wolos/yn 1982, Gon/lez and I^al 1984), 
The dry scrub and oak and pine forest habitats used by 
bobcats in Mexico have suffered the highest rates of trans¬ 
formation and degradation relative to other habitat types 
(Flores-Villcia and Fernandez 1989). 

Action Planning 

Projects 17 and 104, 

Pampas cat, Oncifeiis 
co/oca/o (Molina, 1782) 

Other Names 

Chat dcs pampas (French): Pampaskaize (German); gato 
pajena gato de los pajoiiales, oslo (>Spanish); gato de 
pajonal (Argentina, Ecuador, Peru, Paraguay); gato mon¬ 
ies (Bolivia, Chile. Ecuador, Peru, Paraguay); gato peludo 
(Bolivia): gato palheiro (Brazil); gutocolocolo (Chile); 
gatillo (Ecuador): osjollo, chinchay (Peru). 

Description and Behavior (Plate 4) 

The pampas cal has a wide distribution and broad habitat 
selectivity, and its appearance vuiics in different parrs of its 
range. In the high Andes, it is grey-colored with reddish 
stripes broken up into spots, and looks rather similar to 
the Andean mountain cat. although it is not so heavily 


striped. In the Argentijic pampas, the coal is longer, of a 
more yellow-brown color, with muted pattern (Cabrera 
and Yepes 1960). A male fmm central Brazil was of rusty 
color with dark and conspicuous irregular black stripes 
over its entire body when young [three months old), but by 
the age of eight months, stripes were visible only on the 
limbs and underparts (Silveira in submission). 

A taxonomic evaluatitm of 96 museum specimens leads 
Garefa-Perca (1994) to propose that, given pronounced 
geographic differences, the ''pampas caC is actually dime 
species: Lynrhailifru.^ pajeros (Desmarest. 1816) [high 
Andes from Ecuador to Patagonia and throughout 
ArgenliiiaJ: L hraccafu^ (Cope, 1889) [warm grassland 
and SLib-tn>pical forest in Brazil, Paraguay and UmguiiyJ; 
and C colorofo (Molina, 1782) fcentral and northwestern 
Chile! She plans to test the degree of differentiation 
between the three types by molecular analysis. 

The long hairs on the pampas cat’s back (up to seven 
cm in length) form a sort of dorsal mane: when it sets its 
haii^ on end, it looks larger than it really is, which is only 
a little bigger than a domestic cat. The recorded wild- 
caught weights range from 3-3 J kg (ii-3: Redford and 
Eisenberg I992, Silveira in submission). In captivity, they 
have weighed up to 7 kg (Green I99I). 

Although the pampas cat is relatively eojiimon and 
widespread, there is surprisingly little data available on its 
ecology, Tl has been described as preying chiefly on small 
mammals such as guinea pigs (Cabrera and Yepcs 1960, 
Giiggisberg 1975, Ferrari etai 1984, Rabinovich c/ al. 
1987, IX Brooks in litL 1989), as well as ground-dwelling 
birds fur example, in Palaguiiia pampas cals have been 
observed to take penguin eggs and chicks from nests (D, 
Boci sniii ifi lit!. 1990), Pampas cats are thought to be pre¬ 
dominantly nocturnal and terrestrial. However, they have 
been observed in daylight hours in the wild, and a male 
pampas cat kept in Brazil’s Parque Zooldgico dc Goiania 
showed great skill in tree cliinbing, and spent most of its 
resting periods draped over the highest fork of a small dead 
Tree installed in its cage (Silveira in submission). 

Biology 

Reprmlitrtiv^ sen son: (C) April-July (northern hemi¬ 
sphere) (Green 1991), 

Later sizt^: (C) 1.31 ±0.13 (n= 13) (Mclicn 1989): range 
1-3 (Rabinovich et ni. 1987). 

Age ai firsl repwduaiort: (C) two years (ii=l female: 
Eaton 1984), 

L^mgevfty: (C) average nine, hut up to 16,5 years (n-3> 
(Prater 1988). 

Flabitat and Distribution 

The pampas cat is strongly assfx:iated with gm,ss and shrub 
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Figure 14. Distribution ol the pampas cat (D. coiocoio). 

1 Sangay N“ (Ecuador); 2. Huascarn II#; 3. Manu II# (Peru); 

4. Amboro i! complex; 5. Eduardo Avoroa IV (Bolivia); 

6. Ctefensores deJ Chaco II (Paraguay): 7. Serra da Capivara; 

8. Aparados da Serra II; 9. Emaa II (Brazil); 10. Dunas de Cabo 
Polonio JIf (Uruguay); 11. Lauca IT complex; 12. Bosqu© Fray 
Jorge ir; 13. Torres del Paine Jl*' complex (Chile); 14. Los Andes 
I; 15, La Florida V complex; 16. Lihuel Calel II complex 
(Argentina). 


habitjils (Fig. 14). Tn addition to !hc pampas grassland 
formations for which it is named, it also oecurs through¬ 
out the cerrado (open wood, shrub* and grass connplcxes) 
of central Bru/H (L. Silveira in submission). The pampas 
cat also occurs in several lurest types, typically open 
woodland or scrub thicket* such as die Gran Chaco* but 
also the belt of ungas” cloud forest that runs along the 
eastern slope of the Andes (Cabrera 1%1, Grimwood 
190y, Cabrera and Will ink I9S0). It is absent only from 
lowland rain foresL both tropical (Kinnnons 1990) and tem¬ 
perate VaJdivian (Taber ef al. 1974), At the southern 
extent of its range* it occurs In the cold semi-arid desert oj' 
Patagonia. In Uruguay, it is found in Iow-lytng .swampy 
areas with clumps of long esparto grass (Ximenoz 1961), 
and also occurs around the Panlanal floodplain (L, Silvcira 
in submission). It occurs on both the eastern and western 
slopes of the Andes, with an elevalional r;inge from 100 up 


to (>ver 5*(H)0 tn, where it is pirssibly syinpatric with the 
Andean mountain cat (Grimwood 1969* Rcdfoid and 
liiscnbcrg 1992)- 

The range portrayed in Fig- 14 assumes that pampas cut 
populations are largely continuous. However* in keeping 
with her Llie<.>ry IhuL there arc iiclLLiilly three diiTeicnt species 
of pampas caL GarciVPerea (1994) has produced an alter¬ 
native range map showing disjunct distributions (Fig. 1.^). 
The raiige she portrays in south-central Brazil should be 
extended to the east as shown in Fig. 14* based on specimen 
records collected by Silveira (in submission). 

Population Status 

Global: Category 5a. Regional: Category 4. lUCN: 
indelcnriinale. The pampas cal is widely disiribuled* tol¬ 
erant of altered lialiitat (including secondai^y growth, forest 
plantation, and the fringes of agricultural and settled area.s: 
P. Crawshaw, C. Weber in Hit. 1993), and internaUonal 
trade in its pelf ceased in I9H7 (WCMC unpubl. data). In 
the Paraguayan Chaco* ii has been descilbed as less com- 
moil Ihan the Geoff toy's cal (Brook.s 1992). Although 



Figure 15. Distribution of proposed three species of pampas 
cat according to Garcia-Perea (1994), 
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pronounced cxLinci in Uruguay over 30 years ago (Cabrera 
and Yepes 1960), ii probably sLilJ exists, but very sparsely 
due Uj draining of wetlands fur randiing and agriculture 
(A. Xiiuenez m Hn. 1991). Although it appears to have a 
wide range in Brazil (the cerrado is Brazil's second largest 
habitat type after topical rain forest: Olson ef aL 1983), 
records are scarce and the species is generally considered 
rare (L, Silveira in submission). The pampas cals of Chile 
(L coheolo of Oarefa-Ferea [1994]) are the most endan¬ 
gered group due to small geographic range. 

Protection Status 

CITFS Appendix 11. National legislation: protected across 
mf>sl of its range. Hunting prohibited: Argentina, Bolivia. 
Chile, Paraguay, Hunting regulated; Peru. No legal pro¬ 
tection: Brazil, Ecuador. No information: Uruguay (Fuller 
1987). 

Principal Threats 

The pampas region of Argentina and Uruguay has been 
heavily settled and grazed relative to other regions, and the 
status of the species should be investigated here. The pam¬ 
pas cats of Argentina were formerly hunted in large num¬ 
bers for the fur trade-—78,000 skins were exported from 
1976-1979 (Mares and Ojeda 19H4)—but international 
trade has ceased following a last shipment of 10,0(X) pelts 
exported in 1987 to clear old stocks (WCMC unpubh 
data). L, Silveira (in submission) reports that the pampas 
car is known to raid chicken houses occasionally. 

Action Planning 

Projects 99 and 105. 

Jaguarundk Herpailurus 
yaguarondi (Lacepede, 1809) 

Other Names 

Otter cal (English); juguarondi (French); Jaguarundi, 
Wieselkatze, Eyra (German): yaguarundi, onza, gato 
moro, gato eyru (Spanish); halari (Belize); mariicaja-prcto, 
gatO’prelo, gate mourisco (Brazil, Uruguay); gaio griz 
(Bolivia): gate pardo, gato servante, ulama (Colombia); 
Icon hrenero (Costa Rica, Peru); jaguarondi, chat noir 
(French Guiana); Icjdn, inbaracaya-eira (Guatemala); gato 
cerban (Honduras); kakicoohish (Kekchi); ekmuch 
(Mayan); tigriilocongo,tigrii]o negro (Panama): leoncillo, 
unushi-puma (Peru); boesikuli (Suriname); gato ccrvanies 
(Venezuela). 

Description and Behavior (Plate 4) 

The Jaguarundi has a distinctly weasel-like appearance, 
with its elongated slender body, short legs, and sleek 


unpattemed fur. The jaguarundi also differs from the other 
small cats of Latin Amerrca by ils elongated rather than 
rou n ded head (L i sc n be rg 1990). Reported ad u 11 we igh ts 
range from 2-9 kg (Mondolfi 1986, Guggisherg 1975). In 
Belize, (wo males averaged 5,9 kg and two fcmalc.s 4.4 
kg (Koneeny 1989). 4’here arc three different color forms, 
which may .sometime.s occur in the same area or even the 
same litter (Koneeny 1989, Brooks 1992)—black, brown¬ 
ish grey, and red. In general, however, the darker colors 
are most commonly associated with inhabitants of rain for¬ 
est habitats, while the paler color is found most frequently 
in drier environments (Emmons 1990). The red form was 
once considered a separate species K eyra (Eischer, 1814). 

Tt has been suggesled that the jaguarundi prefers to hunt 
ground-dwelling birds rather than mammals (Gaumer 
1917, lipoid 1959, Hall and Dalquesi 1963), and analy¬ 
sis of 23 stomachs from Venezuela (Mondolfi 1986, Bishal 
1986) shows that birds are frequently caught (found in 54- 
70% of the stomachs). Rodents, rabbits, and reptiles wore 
also found in 40-51%' of the stomachs. In Belize, scat 
analysis indicated that arthropods arc frequently eaten 
(remains found in 72% of seats): birds (x;ciirred in 22% of 
scats and rodents in 95% (Koneeny 1989). Jaguarundis 
have also been observed to prey upon characid fish 
stranded in a puddle (Manzani and Monteiro 1989). 

Reiigger (1830) suggested that the solid coat of the 
jaguarundi is probably associated with the ftict that these 
cats hunt more diurnally or terrestriully than spotted felids. 
While nocturnal activity (as well as arboreal foraging) is 
occasioiiully obseiTcd (Leopold 1959, Guggisberg 1975, 
McCarthy 1992), Koneeny's (1989) mdiolelemelry study 
of four jaguarundis in Belize found the period of peak 
activity to be 0400-1100, with only residual activity 
(movements of loss than 100 ni/hr) after sunset, 
.faguarundis have been frequently observed travelling or 
foraging in pairs (Rcnggcr 1830, Guggisberg 1975, 
McCarthy 1992), 

Biology 

Epirus: (C) 3,17 ± 0,75 days (n=6). 

Estrus cycle: (C) 53.63 ± 2,41 days {ii^8: Mellcii 1989), 

Gestation: 70-75 days (Hulfey 1976, P. Andrews in iiii. 
1993). 

Linersi7.e: (C) 1.83 ±0.24 (n=l2: Mellen 1989); range I- 
4(Hullcy 1976). 

Age at sexual maturity: (C) 2-3 years (Hullcy 1976* P. 
Andrews in Un. 1993). 

lAmgeviry: (C) up to 15 years (PraCor ei ui. 1988), 

Habitat and Distribution 

A cat of the lowlands not generally found above 2,000 m 
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(Viiughan 1983). the jciguarundi otherwise occupies a 
bix>ad range ofhotli open nrul closed linbilals—JVoiii dry 
scrub, swamp, and savannah wcmdland to primary I'orest. 
In Venezuela, it has been most frequenily collected in Trop¬ 
ical dry foiesL, relative lo other habitat types (Bisbal 1989). 
Jagiiarundis arc more rarc and thinly distributed in moist 
I’orest types, especially deep rain forest (Konceny 1989, 


L. Emmons in Utt. 1993). Jaguarundis have been repen ted 
LO prefer forest edges and secondary brush communities 
(Bourliere 1955s Mondolfi 1986). but this may be because 
il is in such areas that these primarily diurnal cats are most 
frequently seen. In Reli/e's Cockscomb Basin Wildlife 
Sanctuary, Koneeny (1989) found that jaguarundis are 
most frequently associated with riparian and old field habi- 



Figure 16. Distribution of the jaguarundi (H. 

1, Laguna Atascosa IV (Te^as, U.S.); 2. Cockscomb Basin IV (Belize); 3. Volcn de Pacaya III 
(Guatemala); 4. Rjo Platano IT (Honduras); 5. Braulio Carrillo II complex (Costa Rica); 6. Barm 
Colorado II (Panama); 7, Isla de Salamanca II (Colombia): 8. Guatopo II (Venezuela): 9. Purac’" II 
(Colombia): 10. Pacaya-Samiria VIII; 11 . Manii II# (Peru); 12. Manuripi Heath IV complex (Bolivia): 
13. Iguazu IP* (Argentina) 4 Igua^u IT^ (Brazil) complex; 14. Lihuel Calel II complex (Argentina), 
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tals. Access Lo dense ground vegetation appears to deter¬ 
mine habitat suitability for the jaguaruiidi, but of all the 
siTiall New World felids. it is most flexible in its ability to 
occupy diverse environments (Fig- 16). 

Population Status 

(jlobal: Category 5c, Regional: Category 5. lUC'N: not 
listed. The Jagiiarmidi appears to be relatively common 
over much of its range (Koford 1976. Vaughan in press) 
although, while present thmughouL the Amazon basin rain 
forest it is more rare in this habitat type (L. Emmons in lin. 
1993), The jaguarundi may now be extinct in Uruguay 
(Thornback and Jenkins 1982), and is very rare in the 
southwestern United States near the Rio Grande (Tewes 
and Everett 1986). 

Jn Belizean ruin forest, home ranges for male 
jaguaruiidis were very large {Koneeny 1989), several times 
larger Than those [^ported for sympatric jaguars weighing 
nearly 10 times more (Rabinowiiz and Nottingham 1986). 
One female used a home range that varied between 13-20 
km^, while two males used home ranges of 100 and 88 
km-. The home ranges of (he two males <ivcrlapped less 
than 25%. BtJth sexes exhibited a pattern of using dii'fer- 


ent, widely spaced portions of their ranges for irregular 
periods of time, rather than making regular boundary 
patrv:il.s (Koneeny 1989). 

Protection Status 

CITES Appendix II; Central and Noith American popula¬ 
tions Appendix 1 since 1987. National legislation: pro¬ 
tected over much of its range. Hunting prohibited: 
Argentina* Belize* Bolivia* Colombia. CosUi Rica, French 
Guiana, Guatemala, Honduras, Mexico, Panama, Paraguay* 
Suriname, Uruguay, United Slates, Venezuela, Hunting 
regulated; Peru, No legal prxxectioil; Brazil, Nicaragua, 
Ecuador* HI Salvador, Guyana (Fuller ct al. 1987). 

Principal Threats 

Generally not exploited for eonnmorcial trade, although 
jaguarundis arc doubtless caught in traps set fur commer¬ 
cially valuable species and may he subject to low inten¬ 
sity h liming pressure around sen led areas. They are 
notorious I6r predation on domeslie poultiy (Rengger 
1830, Alvarez del Toro 1952, Leopold 1959, Hall and 
Dalquest 1963, Goixlwyii 1970, Koford 1976, Ferraii 
1984, Bi.sbal 1986, McCarthy 1992). 
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African lions (Panthero leo). Lions are increasingly confined to 
reserves because they are persecuted in livestock zones. 



Lion in Rabat Zoo, Morocco, in 1974, showing characteristics 
of the extinct lion of north Africa, the type locality for 
Linnaeus’ Felis leo 1758. 



African leopard (Panthera pardus). The leopard is common 
in many parts of sub-Saharan Africa. Its range extends east¬ 
wards across Asia to the Sea of Japan. 



African golden cat (Profelis aurata). Although it has distinct 
similarities with the Asiatic golden cat, the African golden cat 
is now placed in a separate genus. 


Plate 1 


African golden cat {Profelis aurata). Both African and Asiatic 
golden cats have prominently spotted forms. 


Paul Leyhausen Tom Brakefield 


















Wild Cats of Africa 



Cheetah {Acinonyx jubatus). Although reduced in numbers, it is still widespread on the 
plains of sub-Saharan Africa. 



Cheetah {Acinonyx jubatus). Although reduced in numbers, it is still widespread on the 
plains of sub-Saharan Africa. 

























Wild Cats of Africa 



The caracal {Caracal caracaf) is common in southern Africa, where it is persecuted as a 
livestock pest, but it is rare in its Asian range, which extends into India. 



A black-footed cat {Felis nigripes), radio-collared during an 
ecology study in South Africa. 


The African wildcat {Felis silvestris, libyca group) is threatened 
genetically by inbreeding with its descendant, the domestic cat. 



Sand cat {Felis margarita), found in the Sahara and through 
the deserts of Asia, as far as Pakistan and Turkmenistan. 


Plate 3 


















Wild Cats of the Americas 



Jaguar {Panthera onca). Named "El tigre” by Spanish explorers, who recalled the tiger in Asia, 
its present range is South and Central America, but formerly extended to the southern U.S.A. 



Puma {Puma concolor). Early explorers gave it the name 
"mountain lion” because of its resemblance to the African lion. 


Jaguarundi {Herpailurus yaguarondi), A genuine cat despite 
its resemblance to mongooses and otters. 




Pampas cat {Oncifelis colocolo ssp,). Three subspecies of the pampas cat with distinctive coat patterns and isolated ranges have been 
proposed as full species. These two photos show coat patterns from different areas. 



Plate 4 

















Wild Cats of the Americas 



Ocelot {Leopardus pardalis). The coat patterns of the related ocelot, margay, and oncilla 
vary only slightly, and they have all been traded as “ocelot.” 



Oncilla (Leopardus tigrinus). Smallest species of the 
genus Leopardus. 


Margay (Leopardus weidi). Smaller than the ocelot, 
the margay is renowned for its flexible hind feet, which 
enable it to descend vertical tree trunks head-first. 


Plate 5 
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Wild Cats of the Americas 
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The Canada lynx {Lynx canadensis) population fluctuates in 
relation to the highs and lows of its prey, the snowshoe hare. 


Bobcat {Lynx rufus). Common in the U.S.A., the bobcat is 
extensively exploited for the fur trade. 




Geoffrey’s cat {Oncifelis geoffroyi). Most common of the 
small cats in southern South America. 


The kodkod {Oncifelis guigna) is one of the world’s smallest 
cats and may be a subspecies of Geoffrey’s cat. 




A rare photo of the Andean mountain cat {Oreailurus jacobitus), mystery cat of the high Andes. 


Plate 6 
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Wild Cats of Asia 



Bengal tiger {Panthera tigris tigris). Most numerous of the surviving 
tiger subspecies, the Bengal tiger is seriously threatened by poaching. 
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Amur (Siberian) tiger {P.t. altaica). 
Largest of all the cats, now threatened 
again by hunting after a remarkable 
recovery from low numbers earlier in 
this century. 



Caspian tiger {P.t. virgata). Extinct since 
the early 1970s from hunting and settle¬ 
ment in its range. This photo of a tiger 
from the Caucasus in Berlin Zoo was 
published in 1899. 


South China tiger {P.t. amoyensis). Now 
rare, it lives in the region where the tiger 
is thought to have originated. 



The Indo-Chinese tiger {P.t. corbetti) is 
smaller and darker than the Bengal tiger. 



Bali tiger {P.t. balica). Extinct since the 
1940s, it was only half the size of an Amur 
tiger. This specimen was shot in 1925. 


Javan tiger {P.t. sondaica). Extinct since 
the early 1980s from hunting and settle¬ 
ment in its range. The photo was taken 
in 1938 in Ujung Kulon. 


Sumatran tiger {P.t. sumatrae), the 
last survivor of the island tigers of 
Indonesia. It is the same size as the 
extinct Javan tiger. 





Plate 7 



























Wild Cats of Asia 



Asiatic cheetah {Acinonyx jubatus venaticus). A young specimen of the last 
of the Asiatic cheetahs lying in the snow in Iran. 



Asiatic lion {Panthera leo persica). Now confined to a single 
population in India, the Asiatic lion is distinguished from the 
African by a sparser mane and fleshy belly fold. 


Amur (Far Eastern) leopard (Panthera pardus orientafis). The 
most northerly leopard subspecies, critically endangered with 
extinction. 



Clouded leopard (Neofelis nebufosa). The coat pattern 
resembles that of the much smaller marbled cat. 


Marbled cat (Pardofefis marmorata). Despite its small size, the 
marbled cat is considered to be closely related to the big cats. 



Plate 8 
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Wild Cats of Asia 



Asiatic golden cat (Catopuma temmincki). Although 
resembing the African golden cat, the Asiatic species 
is placed in a separate genus. 


Asiatic golden cat (C.t. tristis). This photo shows 
a subspecies, found in China, with an “ocelot” 
coat pattern. 




Bornean bay cat {Catopuma badia). No living 
specimen has been photographed. This cat, held by 
Dr. Charles Leh, was caught by trappers in 1992 on 
the Sarawak-Indonesia border, but died before 
scientists could examine it. 



Bornean bay cat (Catopuma badia) in a 19th century 
painting by Joseph Wolf. 


Plate 9 
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Wild Cats of Asia 



Leopard cat {Prionailurus bengalensis). The most common 
small cat in Asia. 


Iriomote cat {Prionailurus bengalensis iriomotensis). 
Although now classified as a subspecies of leopard cat, 
some taxonomists insist that it is a full species. 




The fishing cat (Prionailurus viverrinus) is threatened by 
destruction of wetlands in tropical Asia. 


Flat-headed cat {Prionailurus planiceps). Little is known of 
this small fish-eating cat of southeast Asia. 




Rusty-spotted cat {Prionailurus rubiginosus), found in Sri Lanka 
and India, where it has made dens in human habitations. 



The jungle (swamp) cat {Felis chaus) is found mainly in tropi¬ 
cal Asia, but also in Arabia and the Nile Valley in north Africa. 


Plate 10 


Giinter Ziesler Barbara Tonkin Masako Izawa 



















Wild Cats of Eurasia 



Snow leopard {Uncia uncia). The spread of livestock and killing of its natural prey 
threaten this cat of the high nnountains of central Asia. 



Eurasian lynx {Lynx lynx). Extirpated in western Europe in 
the 19th century, lynx have been reintroduced in the Alps 
and some other regions. 



Iberian lynx {Lynxpardina). Most threatened of all cat 
species, the small Iberian lynx has suffered severe loss of 
habitat, and its main prey, the rabbit, has declined because 
of the disease myxomatosis. 



Chinese mountain cat {Felts bieti). found only in the rocky 
areas of the northeastern Tibetan Plateau in China. 


Plate 11 























Wild Cats of Eurasia 




European wildcat {Felis sitvestris). Like its close relative, the 
African wildcat, the European wildcat is threatened genetically in 
many areas by interbreeding with domestic cats. 


Asiatic wildcat {Felis silvestris, ornata group). This cat has been 
heavily exploited in India and Pakistan for its spotted fur. 



Manul (Otocolobus manul), a thickly-furred cat of central Asia, which was once 
wrongly thought to be an ancestor of the domestic Persian cat. 


Plate 12 
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Part II 

Major Issues In Cat Conservation 

Chapter 1 

Cats and Habitat Loss 


Introduction 

This planet's land area aiiiOLiiiis to over I48 million kin-. 
With the loral human population at over 5,3 billion, this 
amounts to a density of more than 40 people per krn^ 
(exdudin^ 18 inillion kill" of the Aiitaiclie land Jiiass and 
the area taken up by lakes). The human population has 
more ihan doubled since 1950, and is projected lo reach 
8.5 billion by 2025. Despite a worldwide decline in the 
birth rate since 1970, demographers say that the Total |X’)p- 
Illation wall continue to increase .simply because more peo- 
[ile than ever before will repioduce. It is projecLcd Il> 
continue powin« over the next 2[X) years, eventually sta¬ 
bilizing at 11,6 billion in 220f)—or about 90 people per 
km- (WRI/UNCP/UNDP 1992). 

In order to support this growth, wild lands are coming 
under incmasing use and development. Figure I shows the 
degree of liujiian inodificalion around the globe. Loss and 
rragrnentatioii of habitat are often the primary cause of 
species extinctions and the decline of biodiversity 
(WCMC 1992). The increase in the nujuber of people in 
the world and the decline in the amount of wilderness area 
will conlijiiie unless fundamental changes are made in our 
econuinie and social systems globally, nationally, and 
locally, to make the present way of development into a 
sustainable process (lUCNAVWF/ljNFP 1991) 

This chapter has two primary purposes. The liisi is to 
presem an uverview of ihe status of ihe world's habitats, 
and 10 evaluate the implications for cat conservation. 
Critical habitat types for cats are identified, and global 
trends in habitat loss and fragnientation are reviewed. 
Given the socio-economic pressures refcrrctl hi above, 
ihereisaceilain urnounl of inevitability in these trends, but 
there is also room for optimism mgurding the potential to 
conserve cals in a variety of human-modified habilnls. 
7’his will require that cal specialists take aji active role in 
devckipmenl-relaled work which lies outside the realm of 
traditional reseaa^h aclhities. The second purpose of thi.s 
chapter is to review the protected areas of the world in 
lenns of cal cojiservalion, and l ocus on what changes are 
needed to make them mo\c suitable haveiis hn- ears. 


Habitats for Cats 

A global overview^ of the world's habitats in relation to 
c:u dismbiirion calk for habitats to be grouped according 
to similarities, ['here is currently no universally reeng- 
iiizcd global liabilal class!ficalioii scheme. The various 
schemes are based on either f 1) distinct ctnitmunities of 
plant species (taxonomy) or (2) similarities in plant phys¬ 
iognomy (slmctLire: furesU grassland), phenology (ever¬ 
green, deciduous), or environmental variables (altitude, 
diinute. hydrology) (WCMC 1992, Anon. 1993d). One of 
tile latter ty])es of classifieutions is used fiere because il is 
clear, generally speaking, that the physieal nature of the 
environment has been a powcri’ul selective force shaping 
eats (Elscnberg 198l:2[l). Examples include the snow 
leopand’s pale coal, the arboreal margay's llexible ankles, 
and the sand cat's fur-covered paws. Cats have a rather 
iadiivcl relationship with plant Sfreeieis, unlike llieir mainly 
herbivorous prey. It is expected that when the world's 
scientists finally agree upon and develop a universally 
accepted liabilal cla-ssincalion scheme, vegetation slruc- 
ture will be the pnm<uy basis (Anon, 1993d). It is hoped 
that this sod of classification adequately reflects the way 
cals perceive and seleet habitat. 

The map of major w'orld ecosystem complexes devel¬ 
oped by Okon td ai. (1983) (Figs 2a-f) uses a classifica¬ 
tion system developed principally to refine global 
estimates of the anioiinl of carbon contained in plants, so 
that similarities in vegetative structure (rather than species 
composition) are emphasi/ed in the definition of habitat 
types. Unlike (4hcr major habitat classifications, large 
areas of hiiman-mtKiinetl environments, such as rice pad¬ 
dies or settled areas, aie included as distinct "eeosyslemsT 
This is ol'key im[>oi1ance. as humari-niodified vegetation 
comprises most of the world's land surface, far out-strip¬ 
ping jiaturJ, unginal vegetation (Fig, I; Anon, 1993d: 9). 

The definition of each habitat type is given in Table I, 
and Figs. 2a-f map the global di.slribution of these habitat 
types as of 1980. Tabic 2 lists habitat types, their global 
area, and ihe number of cat species associated with each 
ty[x?. As a component of cat sj>ecies vulneiabilifv lanking. 
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Box 1 

Habitat Classification and Species Associations 


Olson etaL (1983) originally dosignated 47 land-based 
habiiat types, which have been combined here to yield a 
total of 21, For example, where their original map dis¬ 
tinguished three sub-types of temperate broad-leaved 
forest, they are combined here. Type definitions are 
given in Table 1. Each cell or pixel in the map repre¬ 
sents an area of 0.5 degrees latitude by 0.5 degrees lon¬ 
gitude, or 55 X 55 km at the equator = 3,025 km^. Using 
a variety of vegetation and land-use maps and data 
sources, Olson et ai (1983) assigned each pixel to its 
predominating habitat type. To reduce bias, several 
habitat types were defined as vegetative mosaics, such 
as 2c, other dry woods/scrub/grass complexes. With 
such a large pixel size, however, loss of detail is 
inevitable. As discussed iater in this chapter, most of the 
world’s protected areas are well under 3,000 km^ in size. 
If surrounded by human-modified iandscape, these 
patches of natural habitat generally do not show up on 
the map. 

SpecieS'habitat association was defined as either 
strong, significant, marginai or absent. Habitat associa¬ 
tions are given for each species in Appendix 4. When 
Sufficient reference material was available (retsrences 
are given in the Species Accounts), degree of associa¬ 


tion was assigned according to relative abundance of 
a species within a given habitat type. Degree of associ¬ 
ation was also based upon how large a proportion of a 
species’ total contemporary range is taken up by a par¬ 
ticular habitat type. Relative abundance and relative 
area are not always congruent. For example, northern 
taiga forest (habitat type 2d) occupies more of the 
Eurasian lynx's range than do southern taiga and other 
coniferous forest (habitat types la and 1b), but the lynx 
occurs at greater densities in the latter (Matjuschkin 
1992). Similarly, although broad-leaved humid forest 
(habitat type le) occupies a major portion of the 
jaguarundi’s range, the jaguarundi is sparsely distributed 
in dense primary forest compared to more open habi¬ 
tats (L, Emmons iniitt. 1993). There were not sufficient 
data available to use either relative abundance or area 
consistently. However, to compensate as far as possi¬ 
ble, assignment of degree of association in this study is 
conservative. 

In addition, a habitat type which occupies only a small 
portion of a species’ range was defined as significant 
if it harbors an important sub-population: for example, 
coniferous forest (habitat type 1b) for (he Siberian tiger, 
or mixed woods (1d) for the north African servai. 


s])ouics-h;ibir:i( associulioiis were cJcHncd us strong, si;;- 
nilicani, murginak or absent Box). 

Gfc^nerally .speaking, cats make use of a variety of 
broadly del ined habitats. The average number oi habitats 
in which cat species occur is 7.5 (SD=3.49: mode=7; range 
= 2-] 5). or just over one-third of the 21 habitat types. The 
average number of strong and signiUcant habiiat associa^ 
Lions per species is 4.6 (SD=2J9; modes=2 Sl 4; range = 

] - ]()J. or about one-fourih of the total available habitat 
types. Only ojie habitat (ype, polar ice and desert (5bh 
lacks a member of the cat family. 

From the data in Table 2, the importance o1 forest habi¬ 
tat tn cats is immediately evident. Closed and open wood¬ 
lands cover approximately 40% ol ltie Laj llks huid urea, 
and harbor 89% of the cal species (32 of 36 species). 
Closed forest is pai liculai ly inipoi taut habitat, Tliis makes 
sense: cats, will] their adaptations foi elirnbiiig and stalk¬ 
ing, arc believed to have evolved tVom a forest-dwelling 
miacid ancestor (Ewer 1973, Lcybausen 1979, Eisenberg 
1986), Only four,species arc adapted to live wholly in 
sparsely vegetated environioenls characterized by lack of 


trees: black-footed cat, sand cal, Andean nioiintain cat, 
and nianul. 

Mamnrialian species richnesis is greatest in nx^pical 
moist forest (Eisenberg 1981), which covers only ab<m1 
7% of the EarllTs laud area, but constitutes a major part 
ol' the ranges of nearly lialf of the cat species. Both tmpi- 
cal humid forest (habitat typo Ic) and grassland and shnih- 
land (habiiat type 4a) each have 14 species strongly 
associated with them—almost twice as many as the next 
most spccies-rich habitat type, tropical savannah and 
woodland (2a), with eight species strongly assuciuLcd. 
Compared to other habitat types, hovvever, tropica) humid 
forest is notable for its lack of species which arc margin¬ 
ally Of significantly associated. Only three species arc 
significantly associated with tropical humid forest—the 
Jaguarundi, jungle cat, and oncilla. The jaguarundi occurs 
thiOLighoul the humid forests of Latin America, but at low 
densities in dense primary foresL while the oncilla appears 
to be absent from the lowland humid forests of the 
Amii/on basin, alihough i1 is present in humid forests to 
the north. The jungle cat is also thinly distributed in drier 
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pails of the humid Idrests of tropical Asia, Still, iropical 
humid forest makes up [ari;e portions of these species 
ranges—no cats are Fiiar^inally associated with this hubiUa 
type. Ill genera], it seems lhal cals are either strongly tied 
to ruin forest, or otherwise nor ai all. 

While the uvei ull felid trend is toward broad habitat 
selectivity, a substantial minority are more specialized. As 
shown in Table 3, 14 species of the family) arc clas- 
sil'ied as narrow in liabilat ussociution, being assoeialed 
with a total of six or J’ewer habitat types. This point should 
he tjualined, however, by noting thai the majority of those 
are small, poorly studied eats (e.g,, compare with Table 1 
on research effort in Chapter 3), and future lie Id work is 
needed to confine habitat associations. Of these 14 
species, seven, or50^^', arc strongly or signilicunily asso¬ 
ciated wiih tropical rain loresl, a proportion very similar 
to that lor ihe cal family as a whole (47%). In other words, 
liabiiai specialists aic' not more likely to be sti ongly asso¬ 
ciated with tropical rain forest than more generalist cals. 

Habitat specialization docs not necessarily correUilo 
with vLilnerabiliiy, however Considering the 19 species 
ranked in Calcgories 1-3, which ai e of highest global con¬ 
servation priority, it can be seen that a slightly gmatcr pro- 
ponioii, when compared with all felids, is associated with 
tropical rain forests Table 4 lists habitat types with the 
highest percentages of Category 1-3 cats closely (strongly 
and sigiiiricunily) assLKiaied. In addition to tropical moist 
forest, Ollier habitais which arc relatively tnorc impoitunt 
for vulnerable cats include major wetlands (habitat type 6), 


tropical montane complexes (2b), and high alpine lundi a 
(3a). These thrt'ic habitats share the fetiitires of being snia!) 
in twerall area, and locally patchy oi Insular. Wilh llic 
exception oi' high alpine tundra, all have decreased in ama 
over the 19S(>s, as discussed below, 

Habitat Loss and 
Fragmentation: An 
Overview of Giobai Trends 

Habitat Loss 

Thcl c arc cm rently no global systctiis w hich iiumilor the 
status of a standardized, globally recognized set of habitat 
types, although the conservation community has recog¬ 
nized the need for such a sysicm and made its development 
a priority (Anon. 1993d). Detailed quantitative data is 
available, in reality, only for tropical foresis (C Hillingmn, 
World Conservation Monitoring Centre, pers. comm. 
1994), and the 'Mate of the art'' is the United Nation's 
Food and Agriculliire Organization's I'orcsi Resources 
Assessment 199C)Ptx>iecl (FAO 1993: J. Blocklius, ILICN 
Forest Consei valioii Programme, pers, camni. 1994). 
dVopical moist (includes rain forest) and dry forests har¬ 
bor f>8% of The vulnerable Calegoiy/ 1-3 cals (13 species), 
and oi' all lire species in the family Felidae (23 
species: see 3 able 7> Moreover, as pointed out above, cuts 
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Figure 1. Human disturbance to natural vegetation. Source: Conservation International. 
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Table 1 

Key to Global Habitat Types 
Modified from Olson etal. 1983 


Region 

Number 

Vegetation Type 

All 

1. 

Closed Forest and Woodland (Figure 2a) 

a,e,o 

Taiga and oth&r conifer 

A,E 

1(a) 

Main and southern taiga. Coniferous evergreen trees of the boreal climate zone, 
mixed toward th© southern boundary with deciduous birch, poplars, and larch. 

a,e,o 

1(b) 

Other conifer. Mostly evergreen needle-leaved trees, excluding most taiga, in 
both regions of persistent snow and warm to hot climes. 

A,E,N,T,0 

Mid-tafifude broad-feaved and mixed forest 

A,E,N,0 

1(0 

Temperate broad-leaved forest. Deciduous hardwoods, localized or no conifers. 

a,e,n,t 

1(d) 

Mixed woods. Deciduous to evergreen broad-ieaved forest, with native or 
planted conifers interspersed. 

AJ,S^O 

Tropicai/subtropicai broad-feaved forest 

A,T,S,0 

1(e) 

Broad“leaved humid forest. Includes both evergreen rain forest and seasonally 
deciduous semi-evergreen (monsoon) forest. 

AT,S,0 

1(f) 

Tropical dry forest and woodland. Drought-deciduous forest with many dry 
months alternating with rainy season (or two near equator). Drier or most 
burned parts often have grassy field layer, transitional to savannahs. 

All 

2. 

Open or Interrupted Woodland (Figure 2b) 

A,T,S,0 

2(a) 

Tropical savannah and woodland. Palms and other trees and shrubs scattered 
in grassy undercover, frequently burned or grazed. 

A,T,S 

2(b) 

Tropical montane comploxas. Rainy or doud forest situated at 1,000-2,500 
meters (or higher) with alpine meadow, scrub, rock interruptions; also highland 
crop, burn, and fallow areas. 

All 

2(c) 

Other dry woods/scrub/grass complexes. A broad category including 
Mediterranean-type sclerophyllic vegetation, succulent and thorn woods and 
scrub, other dry or highland tree or shrub types (juniper, open pine) and quebra¬ 
cho forest of northern Argentina and Paraguay. 

A,E 

2{d) 

Northern or maritime taiga. Mostly stunted and patchily distributed boreal 
conifer, sub-alpine. 

AM 

2(e) 

Second growth woods and field mosaics. Includes more than 40% closed forest 


or open woods, mostly heavily disturted by cutting or fire, or regrowing or 
replanted, alternating wilh trees or other crops, settlements, cultivation or open 
areas (mainly temperate, 72% of total area). Also includes predominantly culti¬ 
vated or grazed landscapes with isolated remanants of forest or more open 
woodland {mainly tropical, 28% of total area). 

Continued on next page 
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Region 

Number 

Vegetation Type 

AH 

3. 

Settled Areas: Cropped, Residential, Commercial, and 

Associated Marginal Lands (Figure 2c) 

T,E 

3(a) 

Paddyland. Rice and tropical crops, with settlements and/or tree remnants 
interspersed. 

All 

3(b) 

Towns, farms, and other irrigated dryland row crops. 

All 

4. 

Grass and Shrub Complexes: Low Vegetation with Few 
or No Trees (Figure 2d) 

All 

4(a) 

Grassland or shrubland. Includes most types of shrub and grassland (prairie, 
pampas, steppe, puna: 01% of total area), alpine meadow (10%), and heath 
and moorland (1%). 

E 

4(b) 

Cold grass or stunted woody complex. Includes Tibetan and Siberian meadows 
(33% of total area), and dwarf and scrub vegetation at polar and altitudinal limits 
of taiga or montane forest or woodland (67%), 

M,E,S,A,0 

5, 

Tundra and Desert (Figure 2e) 

EAN 

Very cold areas with sparse vegetation 

E.A.N 

5(a) 

Tundra. Dwarf scrub, tussock, sedge and other herb patches, commonly over 
permafrost. Includes both classical Arctic tundra as well as sparsely vegetated 
high alpine areas. 

E,A 

5(b} 

Polar desert. Bar© rocks, lichens, glacier and permanent snow fields of high 
Arctic and Antarctica. 

N,E.S,A,0 

Desert and semi-desert 

E.A 

5{c} 

Cool semi-desert scrub. Tall or low shrub, semi-shrub, shrub steppe and 
open grassland in comparatively cool, continental climates. 

N,E,S.O 

5(d) 

Sand desert, Bare, moving sand dunes, with sparse shrub or grass cover. 

N,E.S,A 

5(e) 

Other desert and semi-desert. Mostly warm to hot arid shrubland and grassland, 
with some succulents and ephemerals. 

All 

6. 

Major Wetlands (Figure 2f) 


tncludes swamp/marsh, mangrove and tropical swamp woods, and bog/mife 
of cool or cold climates, 


A = The Americas 
E = Eurasia 

N = North Africa/Southwest Asia 
O = Oceania 
S = Sub-Saharan Africa 
T = Tropical Asia 
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Closed and Open Forest 

and Woodland (1 & 2) S8.17 

Closed Forest and Woodland (1) 30.79 

Mostly taiga and other conifer (laS 1b) W.66 

Main and southern taiga (la) 7.16 

Other conifer (1 b) 3.50 

Mid'lat. broad-leaved and mixed (1c & 1d) 5.03 

Temperate broad-leaved forest (1c) 1.49 

Mixed woods (1 d) 3.54 

Tropical broad-leaved forest (1e & If)" 15.10 

Broad-ieaved humid forest (1e)‘* 10.38 

Tropical dry forest and woodland (If) 4.72 

Open or Interrupted Woods (2) 27.38 

Tropical savannah and woodland (2a) 7,32 

Tropical montane complexes (2b) 0.6C 

Other dry woods/scrub/grass complexes (2c) 7.60 

Northern or maritime taiga (2d) 4.35 

Second growth woods and field mosaics (2e) 7.20 

Settled Areas (3) 15.90 

Paddyland (3a) 2.00 

Towns, farms and other cropland (3b) 13.30 

Grass and Shrub Complexes (4) 23.90 

Grassland or shrubiand {4a) 21.40 

Cold grass or stunted woody complex (4b) 2.55 


Number of Species Associated^ 
Str Sig Mar Tot [%of 
Family] 

I«9%] 
[89%] 

[33%] 
I8%1 
(33%) 
(56%) 
[33%] 
[53%] 
[$ 4 %] 
[47%] 
[56%] 

[83%] 
[50%] 
[47%) 
[50%] 
[ 6 %] 
[78%] 

[47%] 
[ 14 %] 
[44%] 


[16.1%] 

14 

4 

11 

29 

[81%] 

[14.5%] 

14 

4 

10 

28 

[78%] 

[1.7%] 

1 

0 

4 

5 

[14%] 


Continued on next page 


Table 2 

Cat Species Occurrence in Major World Habitat Types 


Habitat Type^ Globai Area 

(10® km®) % 


[39.3%] 

29 

1 

2 

32 

[20.8%] 

19 

8 

5 

32 

[7.2%} 

3 

4 

5 

12 

[4,8%] 

2 

0 

1 

3 

[2,4%] 

3 

4 

5 

12 

[3.4%] 

3 

9 

8 

20 

[1.0%] 

0 

6 

6 

12 

[2.4%] 

3 

7 

9 

19 

[10.2%] 

17 

5 

1 

23 

[ 7.0%] 

14 

3 

0 

17 

[ 3.2%] 

7 

9 

4 

20 

[18.5%] 

14 

16 

0 

3Q 

[ 5.0%] 

8 

5 

5 

18 

[ 0,04%) 

1 

6 

10 

17 

[6.1%] 

6 

10 

2 

18 

[ 2.9%] 

0 

2 

0 

2 

[4.9%] 

2 

15 

11 

28 

[10.7%] 

0 

6 

11 

17 

[1,4%] 

0 

4 

1 

5 

[9.4%] 

0 

4 

12 

16 
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Habitat Type^ Global Area Number of Species Associated^ 



(lO^km®) 

% 

Str 

Sig 

Mar 

Tot 

[%of 

Family] 

Tundra and Desert (5) 

44.40 

[30.0%] 

9 

6 

3 

18 

[50%] 

Very coid sparse vegetation (5a & $b) 

26.20 

[17.7%] 

2 

1 

6 

9 

25%] 

Arctic tundra and barren alpine (5a) 

11.00 

[7,4%] 

2 

1 

6 

9 

[26%] 

Polar ice and desert (5b) 

15.20 

{10,3%] 

0 

0 

0 

0 

— 

Desert and semi'desert {5c, dSe) 

16.20 

[12,3%} 

7 

5 

4 

16 

[44%] 

Cool semi-desert scrub (5c) 

2.00 

[1,4%) 

3 

1 

4 

8 

[22%] 

Sand desert (5d) 

5.20 

[3,5%I 

1 

3 

4 

8 

[22%] 

Other desert and semi-desert (5e) 

11.00 

[ 7.4%] 

4 

5 

4 

13 

[36%l 

Major Wetlands (6) 

2.90 

[ 2,0%] 

6 

1 

7 

14 

[39%] 


Key; 

^ See Table 1 for definition of habitat types. 

2 S1r=StrDngly associated, Sig=Sigr^ificantly associated. Mar=Marginally associated, Tot^Totaf, [%[=% of 36 
species in the family Felidae. See Box 1 for explanation of how species-habitat associations were assigned. 

* FAO (1993) estimates tropical and subtropical forest cover as 19.1 million km^ in 1980, a refinement of its earlier 
estimate of 19.35 million km^, This total differs noticeably from the 15.10 million km^ given above for habitat types 
1e & If, although FAO data on forest cover was a major source of information for Olson etaL (1983). However, 
on pp. 48-49, Olson et aL (1983) explain that total forest cover can be calculated from their data in a way closer to 
FAO's methodology. From habitat type 2e, Second growth woods & field mosaics, 17 million km^ can be allo¬ 
cated to 1e, broad-leaved humid forest, and 0.6 million km^ to If, tropical dry forest ^ woodland. The 0.6 million 
km^ of 2b, tropical montane complexes can also be added to 1e. [Note: the total area covered by this habitat type 
is actually 1.2 million km^, but Olson etai apportion half, consisting mainly of non-woods components, to 3, set¬ 
tled areas.] In this way, a total coverage of 19.4 million km^ is obtained for tropical and sub¬ 
tropical forest, a total which agrees closely with the FAO estimate. 

** Although the following sub-categories are not mapped, Olson etaL (1983: p. 48) provide details on the types of 
humid broad-leaved forest which make up habitat type 1 e. 


Habitat type 1 e sub-category Area (10^ km^) 

Lowfand rain forest 3.0 

Mangroves (of forest staicture) 0,2 

Evergreen equatorial forest 2.8 

Tropical seasonal forest 7.4 

Evergreen or deciduous “moist' forest closed or regenerating well 6.0 

Planted, degraded, poor site, or marginal loresf 1.4 

Total tropical/subfropical broad-leaved humid forest 10,4 
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Figure 2b. Habitat map: Open or Interrupted Woodland. Source: World Conservation Monitoring Centre. 
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Very cold areas with sparse vegetation Desert and semi-desert 


Tundra 
Polar desert 


Cool and semi-desert scrub 
Sand desert 

Other desert and semi-deserl 


Figure 2©. Habitat nrap: Tundra and Desert. Source: World Conservation Monitoring Centre. 


Part U MajrfT Issues. Ghstpier 1. Cats and Habitat Loss 




Part It: Mayor fssiyes. Chapt^ f. Cats and Habttat ioi 


Vs- 











m 

■D 

C 

iS 

flj 

.5 

c? 


161 


Figure 2^, Habitat map: Major Wellands. Source: World Conservation Monitoring Centre, 
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A lioness among Iree slumps which were part of the Gir Forest, the last refuge of the Asiatic iion. 


wliich are associaieU with iropicul lorcsi lend to be 
strongly associated {this tendency is much stronger for rain 
forest than tropica! dry forest), so that tropical forest con¬ 
stitutes major pt>ri!ons ot ihesc species’ ranges. Therefore, 
it is worth examining loss of tropical forest habitat in 
detaif 

Tables 5 and 6 present the FAO’s data on tropical 
deforestation by ecological 2 onc and geographical region 
over the l9Ht)s. From Table 5, it may come as a surprise, 
given all the attention paid to loss of rain forest in the 
media, that this habitat type Ls undergoing a lower rate of 
deforestation than moist deciduous, tropical dry, and mon¬ 
tane forest. Moreover, it is the tropical forest type with 
the largest global area, and the type which still covers most 
of its original land area ), fThe figures for the other 
types arc somewhat deceptive. In the ruiji forest cc\)logica] 
zone close to 100% was originally forested, while in the 
very dry /one considerably less than I [X)% is likely to have 
been forested originally: FAO 1993), Tliis is not to under¬ 
play the importance of tropical rain forest—the habitat 
type associated with the largest number of vulnerable cat 
species—but to highlight the sigriificajicc of deforestation 
in other tropical zones. Loss of montane forest is espe- 
eiiilly significant for the oncillu in Latin America, and for 
the tropical Asian cats of the Himalayan region. 

Table h .shows the regions which have undergone the 
highest rates of deforestation over the past decade are eon- 
linental southeast Asia, insular southeast Asia, Central 
America and Mexico, and west Africa, Insular southeast 
Asia still has over 109 million had million km^) of for¬ 


est cover. The remaining three regions have between 40- 
70 million ha remaining, as do other regitms with lower 
rates of deforestation: west and east Sahelian Africa, and 
south Asia. Tropical South America is the region with 
the most remaining tropical forest cover, although com¬ 
parison with iis total land area still indicates that a signifi¬ 
cant portion has already been lost. Central Africa 
underwent the lowest rale (5,3%) of deforestalion in the 
1980s, and still has 200 million forested ha, although 
nearly half ol its original forest area has been losi. 

Table 7 lists the vulnerable cat species found in these 
legions which are strongly or significantly associated wiih 
tropical moist or dry loresf It is readily apparent that con* 
tinenlal and insular southeast Asia, which are both under¬ 
going very high rales of deforestation, have the largest 
number of spv^cics associated, ojid are of lop global prior¬ 
ity for habitat conservation efforts as far as cats are con¬ 
cerned. While culliviilion and settlement play an 
importiiiit j ole, much of tropical Asia's deforestation is 
the result of logging. Since Ihe 1960s, the Asia/Pacilic 
region has far outstripped Africa and Latin America in its 
average annual production of raw tropical round wood. For 
example, in 1990, production was close to 120 million 
cubic meters, while Africa and Latin America each pro¬ 
duced only around 20 million cubic meters (FAO 1993). 

What is happening to all the other types of fiabilal willi 
which cats are associated? There is little published data, 
Fortunately, it is possible to undertake a preliminary evaf 
uation with regard to the habitat types of Olson cf af. 
(1983), the foundation of the car species vulnerabilily 
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Tables 

Habitat Specialists: Cats Associated 

With Six or Fewer Habitat Types 

Species 

Vulnerability 

Iberian lynx, L pardinus 

Ranking Cat. 

1 

Bornean bay cat, C. badia 

2 

Chinese mountain cat, F, bieti 

2 

Biack-foofed cat, F nigripes 

2 

Kodkod, O. gnigna 

2 

Andean mountain cat, 0. jacobitus 

2 

Flat-headed cat, P. planiceps 

2 

Fishing catj P. vivemnus 

2 

Oncilla, L tigrinus 

3 

African golden cat, P. aurata 

3 

Marbled cal, F marmorata 

3 

Sand cat, F. margarita 

4 

Margay, L wiedi 

4 

Manuf 0, manut 

4 


ranking system used here. Using a variety of literauirc 
sources, and making extensive use of newly available 
remote sensing imagery, J. Watts of the U S. Dept, of 
Energy's Oak Ridge National Laboratory has updated the 
comp Liter database (in ]990imd 1992) that forms the basis 
of the habitat maps of Olson W aL (19S3) (Figs, 2a-1). Due 
to lack of funds, the update was not comprehensive and 
has currently ground to a hall. Quantitative data is only 
available for major groupings, rather than individual habi¬ 
tat types (Table 8). For selected individual habitat types, J. 
Watts (pers, eonnn 1994) was able only to indicate quali¬ 
tatively whether the global area has incfeasedn decreased, 
or remained the same since 1980 (Table 4). 

I’ablc 8 shows that both closed and open forests and 
woodland have decreased in global area ovei the [)usi 
decade. Most cat species are associated with forest, and 
thus most cats have lost a ponion of ihdr range. Watts' fig¬ 
ures indicate that tropical and subtropical broad-leaved 
humid and dry forest has declined by 6% (± 3%): the 
FAO's (19^)3) figuies indicate lhal 8% is more appropriate. 
The habitat type which has shown the greatest increase 
over the 1980s (5% ±4%) is (3) settled areas. While nearly 


Table 4 

Key Habitat Types for Vulnerable Cat Species 


Habitat type 

Global area 

Trend 

Number of Species 



in 1980* 

over the 

Str>Slg Associated 



(106 

loaos^ 

Cat. 1-3 

Total 

1e 

Tropical moist forest 

10,38 

D 

10 [53%1 

17 [47%] 

If 

Tropical dry forest 

4,72 

D 

7 r37%I 

17 [47%i 

4a 

Grassland or shrubland 

21,40 

1 

7 [37%] 

18 [50%] 

2b 

Tropical montane complexes 

0,60 


6 [32%] 

7 [19%] 

2e 

Second-growth woods/fields 

7.20 

1 

6 [32%] 

17 [47%1 

2a 

Tropical savannah and woodland 

7.32 

1 

6 [26%] 

13 [36%j 

2c 

Other dry woods/scrub/grass 

7.60 

S 

5 [2S%! 

16 [44%] 

6 

Major wetlands 

2.90 

D 

5 [26%I 

7 [19%] 

Id 

Mixed woods 

3.54 

Db 

4 [21%] 

10 [28%] 

5a 

High alpine and tundra 

2.73 

P 

3 [16%] 

3 [08%] 

5e 

Other desert and semi-desert 

11.00 

1 

3 [16%] 

9 [25%] 


^ OJsDndfaM983 

^ D = Decreasing; S = Stayed (he same; I = Increasing, Data from J. Watts, 

U,S, Dept, of Energy, Oak Ridge National Laboratory, Tennessee {pers, comm. 1994), 

^ The tropical montane forest component of this habitat type decreased, while the highland crop, burn 
and fallow area component increased. 

^ Change very slight; could reflect an improved estimate of total area rather than actual growth or decrease. 
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halt'of the species rn the family Felidae are associated with 
such areas, the degree of association is generally marginal 
[Table 2^, The only chajige in habitat area which could be 
interpreted as good news for cats is the increase (4% ± 
2%) in habitat type 4, grass and shrub complexes, with 
which ix mujorily of both vulnerable species and the cal 
family as a whole are associated. The cheetah is the best 
example of a species which could strongly benefit from 
this change* However, this increase in grass- and shrub- 
land has largely been brought about by deforestation, and 
intensive human modification is implicit. Under sueh cir¬ 
cumstances, cats may not necessarily survive the Transi¬ 
tion (see discussion below on the factors which affect the 
survival of cats in modified habitats)* 

Of the 11 habitat types which haj’boi the greatest num¬ 
bers of viihierahle cat species, five have declined in area 
over the 1980s, five have increased, and one is essentially 
unchanged (Tabic 4). 

Special mention should be made of the fact that statis¬ 
tics from some countries seem to indicate that ft^rcsl 
growth and rege net alio n uic outpacing dcforeslaliuii. 


However, this generally represents large-scale monocul¬ 
ture forest pknlnlions. Most plantations are in the tem¬ 
perate regions (especially Russia, China, the U.S*, Japitii, 
and Europe), However, tropical plantation area has been 
rapidly expanding in recent years (Lanly 1982, Evans 
1982, 1986, Mather 1990). Evans (1986) estimated the 
total area of forest planUitions worldwide in the early to 
mid-1980s to be between I *2-1,4 million km-, or about 4% 
of closed forest area (Olson ei ai 1983)* 

In tropical Asia, plantations of oil palm and rubber trees 
are particularly significant. In Indonesia, industrial Tree 
plantations are likely to be the major cause of forest eoti- 
versioTi in corning decades (Collins el tJ. 1991). Malaysia 
is currently the top prLxliicer and exporter of palm oil and 
rubber in the world. Most of the production takes place 
in Peninsular Malaysia, where over 31,[>()() km- of lowland 
forest has been converted to industrial plantations—about 
one-quaner of the original forest cover (ColJjjis tti 
1991). Most tropical industrial forest plantations, how¬ 
ever, arc not converted from forests but from savannah 
grasslands (which may have earlier been wooded, and 


Table 5 








Estimates of Tropical Forest Area (in millions of km^) 
and Deforestation by Ecological Zone (FAO i993) 




Ecological Zone 

Land 

Population 


Forest Cover (1990) 

Deforestation (1981-1990) 


Area 








(loe km^) 

Density 

Growth 

Area % (.and Area 

Area 

% Foreat Cover 



(inhabitanls 

(%per 







ykmz) 

year) 





Forest Zwie 

41.66 

57 

2,4 

1746 

42 

1-53 

8 

Lewiand formations 

34.36 

57 

2.3 

15.44 

44 

1.23 

8 . 

Rain forest 

9.47 

41 

2.2 

746 

76 

0.46 

6 

Moist deciduous 

ia,S9 

55 

2.4 

5.87 

46 

0.61 

10 

Dry and very dry 

12.49 

70 

2.3 

2,38 

19 

0.22 

9 

Upland formations 

7. or 

56 

2.6 

2.04 

29 

C7.^5 

11 

(Hilt and mountain forest) 







Non-Forest Zone 

5,92 

15 

3.1 

0*06 

01 

0-01 

10 

(Alpine Areas, Deserts) 







Total Tropics 

47.78 

52 

2.4 

17*56 

37 

1.54 

8 

Totals may not tally due to rounding. 
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Table 6 

Estimates of Tropical Forest Area (in millions of hectares'*) 
and Deforestation by Geographic Sub-region (FAO 1993 ) 


Geographic 

Number of 

Land 

Forest Cover (10 ha^) 

Deforestation 

Sub-region/Region 

Countries 

Area 
(10® km®) 

1980 

1990 

(1981-1990) 
Area Percent 

Africa 

40 

2,mi 

S68,6 

527.6 

41.0 

7.2 

West Sahelian Africa 

6 

528,0 

43.7 

40.8 

2.9 

6,6 

East Sahelian Africa 

9 

489.7 

71.4 

65.5 

5.9 

8,3 

West Africa 

8 

203.8 

61.5 

55.6 

5.9 

9,6 

Central Africa 

6 

308.3 

215.5 

204,1 

11.4 

5.3 

Tropical Southern Africa 

10 

558.1 

159.3 

145.9 

13.4 

8.4 

Insular Africa 

1 

58.2 

17,1 

15.8 

T3 

7.6 


Asia and Pacific 

17 

692.1 

349.6 

310.6 

39.0 

11.2 

South Asia 

6 

412,2 

69.4 

63.9 

55 

7.9 

Continental Southeast Asia 

5 

190.2 

B8.4 

75.2 

13.2 

14,9 

Insular Southeast Asia 

5 

244.4 

154.7 

135.4 

19.3 

12,5 

Pacific 

1 

46.3 

37.1 

36.0 

1.1 

2.9 


Latin America and Caribbean 

33 

1,650.1 

992.2 

918.1 

74,1 

7.5 

Central America and Mexico 

7 

239.6 

79.2 

68.1 

11.1 

14.0 

Tropical South America 

7 

1,341.6 

864.6 

802.9 

61.7 

7.1 

Caribbean 

19 

69.0 

48.3 

47.1 

1.2 

2.5 

To^l 

90 

4.7783 

1,910.4 

1,756.3 

154-1 

8.1 


^ To convert hectares to km^, multiply by .01 


cleared for agriciiltune anti grazing) {Mather 1990). 

Forest plantations are ehantclerizcd by high timber pro¬ 
ductivity compared with natural Ibresl in similar environ¬ 
ments. In Latin America, industrial plantations make up 
less than [% of the forest area, but account for 30% of lim¬ 
ber production. The proportion is predicted to rise to 50% 
by 2(KK) (Evans 1986). Industrial plantations can employ a 
large number of people on small areas of land and thus 
relievo pressure on natural forests (Sayer al. 1992). 
Howeven forest plantations are also charactenzed by low 
biodiversity (Sawyer 1993) and, in some LeniperaLe zone 
countries {especially in Europe), industrial managed forests 
have largely replaced natural forests (WCMC 1992), 

The evidence on cats’ ability to make use of monocuL 
lure plantations is scanty and somewhat contradictory (sec 
discussion below). It is a subject deserving of further 


research. Sawyer {1993:45) makes several general recom¬ 
mendations for plantation management to encourage 
wildlife '‘■opportunities'’ in industrial plantations. One 
measure—allowing an iinderstory to develop tor cover and 
food for terrestrial herbivores —is specifically mentioned 
as having bencfillcd the tiger in Leak plantations in India 
(P, JacksoUn pers. comm.). 

Finally, statistics on habitat loss do not necessarily 
include habitat degradation resulting from over-exploita¬ 
tion, such as over-grazing of grasslands. Degraded soils 
result in a loss of vegetative productivity. Thi.s adversely 
affects cats in two ways: (1} poor quality vegetation sup¬ 
ports a lower density herbivore prey base; and (2) loss of 
vegetative cover reduces habitat suitability. Acetuding to 
a UNEP-sponsored study of human-caused soil degrada¬ 
tion over the past 45 years (Oldeman H ai 1990). about 
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Table 7 

Vulnerable Cat Species Strongly or Significantly 
Associated with Tropical Moist and Dry Forest 


Region(3) Species 

Africa 

Sahelian and West Africa 
West and Central Afnca 
Tropical Southern Africa 

Asia and Pacific 

South Asia^ Tiger, fishing cat, rusty-spotted cat 

Continental and Insular Southeast Asia Tiger. Bornean bay cat (ins. only), fiat-headed cat, 

Ciocided leopard, marbted cat, Asiatic golden cat, 
Fishing cat 

Latin America and Caribbean 

Mexico, Central America, and Jaguar, ondlla, margay^ 

Tropical South America 


Cheetah®, leopard^', lion 
African golden cat 
Lion 


® The cheetah is only marginally associated with tropical dry forest in general, 
but this association is stronger in the Sahel than elsewhere in Africa. 

^ The leopard is included here because of its virtual extirpation from the Sahel 
(see Species Account): tropical dry forest is a significant refuge for it in this region. 

c Only those species with large or significant (e.g. fishing cat in southwestern India) 
portions of their range in South Asia are included, 

^ The margay is Category 4, but is a habitat specialist strongly associated with 
tropical moist forest. 


10% (12 million kin-) of the globe’s vegetated land 
urea i 115 million kin-) ha.s suffered moderate to severe soil 
degradation at human hands. Most of this degradation is in 
the moderate category^: some of the soil's ability to process 
nutrients into a form usable by plants has been destroyed, 
and only with major improvements—beyond the resources 
of the average farmer—can full productivity be restored. 
Severely degraded soils are very expensive to restore and 
are usually abandoned. 

Soil degradation is most advanced in Africa and Asia, 
III Africa, liabitat degradation has resulted primarily from 
overgrazing by livestock, with the most affected areas in 
arid and semi-arid lands in the southern, casiem, and Sahel 
regions. These regions harbor about 55% of Africa's 550 
tniffion head of livestock, and stock numbers have 
increased by 75% from 1950 to 1985. in spite of the severe 
droughts that riccurred in most African arid zones in the 
early 1970s and l9S()s (Le Houerou and Gillet 1986), In 
tropical Asia, soil degradation arises mainly from defor¬ 
estation. which causes most soil degradation in South 


America as well, although not as much land has been 
affected as in Asia. The Argentinian pampas grasslands 
show medium to high soil erosion from i]ver-grazing and 
wind, and (he western slopes of the Andes show^ medium 
to high soil erosion fnim deforestation and water run-off. 
l[i Ccntial and N^)ith America, unsuitable agricultural pi ac- 
tices account for most wil degradation. In Central America, 
only the Yucatan peninsula and (he Darien Gap have 
escaped (he widespread loss of vegetative pioductivi(y. 


Habitat Fragmentation 

In general, loss of habitat produces a decline in species 
total population size, and fragmentation of habitat can iso¬ 
late small sub-populations from each other. As discussed 
later in this chapter and also in Chapter 3, small discrete 
populations are vulnerable to extinction due Lo unpre¬ 
dictable environmental, demographic and genetic factors, 
such as the dclctorious effects of inbreeding depression. 
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Even if good quality habiUil patches arc within migration 
disiiince of relatively wide-ranging species such as the 
cats, the intervening altered habitat can pose substantial 
barriers to dispersal. Asphalt roads on which vehicles can 
travel at speed, for example, have been shown to be a 
major cause of morlalily for small populaiitms of cats liv¬ 
ing in fragmented habitat (e g,, Iberian lynx [Delibes 
19891 and the Florida panther fMaclir di aL 1991a|), S, 
Yasiima {w litr, 1992) has even documented several 
instances of clouded leopards killed on did logging roads 
in Kalimantan. 

Global trends in habitat loss have been presented above, 
and an indicalion of the resulting degree of fragmentation 
is offered by McCloskey and Spalding's (1989) inventory 
of the wor Id's remaining wilderness areic McCloskey and 
Spalding (1989) defined wilderness as relatively large 
tracts of land (minimum 4,()(K) km-) free ol human devel- 
opmenu defined us man-made installation^?, including set¬ 
tlements, roads, buildings, airports, railroads, pipelines, 
power lines, and reservoirs. The presence or absence of 
human development was gauged from iieronantical maps 
for pilots, which tend to show installations in remote areas 
to aid navigation. Although the presence of such installa¬ 
tions does not necessarily fragment habitat oj cat popula¬ 
tions, the methodology is more appropriate to depicting the 
global state of habitat fragmenlalion than that used by 
Olson ct rt/, (1983), which tends to minimi/x fragmenta¬ 
tion by assigning km- blocks of land to a predomi¬ 
nating habitat type. Not surprisingly, McCloskey and 
Spalding (1989) found that the world’s habitats aje sub¬ 


stantially more fragmented than Figs, 2a-f would indicate. 
While one-third of the global land surface is still wilder¬ 
ness, 41 % of if is in the Arctic or Antarctic. 

Data from McCloskey and Spalding (1989) have been 
modified the better to rellcct non-fragmenled habitat avail¬ 
able to cats, Antarctica, Oceania, Greenland, and Iceland 
were eliminated from the globe, as were several other 
countries where wild cals are not found, or occur in just a 
small portion. The countries where cats are I'ound were 
assigned to the geopolitical regions used in thi.s Action 
Plan for the species accounts. The resulLs are presented in 
Table 9 simply in the form of percentage.s to give an idea 
of regional distribution of large wilderness areas. 

Analysis of ihe data shows that 43% of the world's 
wilderness (which tolals just over 30 million km-) avail¬ 
able to cats occurs in the nortliei n regions of just two coun¬ 
tries—Russia and Canada. Only two species, both lynxes, 
occur in these areas, and then only partially, with the 
northern limit ofihcir ranges around the 65'' N latitude. 

The other major wild habitat type (20% ol total wilder¬ 
ness) consists of the sand and semi-deserts of Asia and 
north Africa. Deserts support more cat species than the 
northern boreal forests (Table 2). However, the wilderness 
criteria aie weak when applied to the Sahara, which makes 
up the bulk of this wilderness type. The region has very 
few permanent installations but supports some 30 million 
people (Le Houerou and Gil let 1986). Antelope are pi ac- 
tically extinct in the Sahara outside reserves (East 1992a), 
the lion has been eradicated, the leopard practically and 
only a few small populations of cheetah persist. 





Former habitat of the South China tiger in Srehuan, now intensely cultivated, 
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Table 8 

Percentage Change in Global Area of Major World Habitat Types Since 1980* 


Habitat Type 

Global Area 
in 1980 

(106 km^) 

Percentage 

Change 

No. of Species Associated 
Cat. 1-3 Total 

Closed forest and woodland (1) 

30.79 

8% ± 3% 
Decrease 

16 [84%] 

32 

[89%1 

Mostly taiga and other conifer (1 a & 1 b) 

10.66 

Slight 

Increase 

5 [26%] 

12 

[33%] 

Mid-latitude broad-leaved and 
mixed forest (1c & Id) 

5.03 

5% ±3% 
Decrease 

6 [32%] 

20 

(56%) 

T ropical/subtropical 
broad-leaved forest (1e A If) 

15*10 

6% ± 3% 
Decrease 

13 [68%] 

23 

[64%] 

Open or interrupted woodland (2) 

27,38 

4% ± 3% 
Decrease^ 

15 [79%] 

30 

[83%] 

Settled areas (3) 

15*90 

5% ±4% 

Increase 

3 [16%] 

17 

[47%] 

Grass and shrub complexes (4) 

23.90 

4% ± 2% 

Increase 

13 [68%} 

29 

[81%] 

Very cold areas with 
sparse vegetation (5a & 5b) 

26.20 

<1% 

Increase 

3 [16%] 

9 

[257oI 

Desert and semi-desert (6c-5e) 

18,20 

2%±1% 

Increase 

5 [26%] 

16 

[44%] 

Major wetlands (6) 

2.90 

<1% 

Decrease 

7 [37%] 

14 

[39%] 


1 Mainly decrease, but 2© (second growth woods and field mosaics) has increased slightly, 
* J, Watts, U.S. Dept of Energy, Oak Ridge National Laboratory (pers, comm* 1994), 


The JiinsJ specie*^-r ich iiettjiolii ic:*l region for cins— 
IropjLal Asia, which covers major pt^rtions of the ranges of 
1 I species—occupies only about 6% of Ihe world's land 
area: is home to more than 60% of its people; and con¬ 
tains less than I % of its wilderness. It is also the region 
undergoing ihe highest mte of tropical defdresiatinn (Table 
5), In sharp contrast to the other regions of the world, 
only 3% of tropical Asia consists of large tracts <jf unde¬ 
veloped land. However, it is apparent that human popiila- 
Ijuii densities in this highly diverse region are such that 
there are essentially no large secure refuges insulated fiom 
human activity as are found elsewhere in the world. In 


several countries- -Bangladesh, Cambodia. Vietnam— 
McCloskey and Spalding (1989) indicate that no “wilder¬ 
ness" exists at ali, While a major portion of the region 
appears as forest in Pigtivc 2a, McCloskey and Spalding 
(1989) show that it is quite fragmented. Although there arc 
still blocks of wild habitat remaining* none of them are 
very large. 

With regard to geopolitical sub-regions, habitat frag¬ 
mentation is more advanced in Europe than anywhere else 
in the world: 19 out of 22 countries have no wilderness, 
including Spain and Portugal, home to the most endan¬ 
gered species of cat, the Iberian lynx. Central and South 
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thi^ second mosi spccics^rich sub-region, wilh 10 
ciiLs. is TTiLicli heller olT: the average national percentage 
of wilderness area is relatively high at 15%, although over 
liall of the region’s wilderness in found in Ora/il, Overall, 
60% of the 120 countries included in ihe data set have 
< 5% of their land aix;a as wilderness* 


Implications for Cat Species 

It is difficult lo discuss the implications of habitat loss and 
fragmentation for cals with a great deal of confidence 
because very few studies have specineally addressed the 
subject, hor one thing, the mechanisms by which animals 
select habilals (c.g., hereditary vs. learned) is a ueglecteJ 
area of ecology (Ki ebs 1985) and. moreover, there has 
been little research on cats in altered environments. What 
naay be appropriaie for the few species that have been stud¬ 
ied may not be valid for others, und any general i/ations 
made must be qualified hy drawing attention to this lack of 
focused research. Most nescarch has been, and is still, car¬ 
ried out in protected areas, and information on species 
oeeiiiTencc in altered hahitiiis consists mainly of lonn- 


itous sightings or aneetkHal reports* 

Kew studies have focused rigorously on a comparison 
of the ecology, behavior or population dynamics of cats 
in altered habitat with undisturbed habitat, with the notable 
exception of Van f)yke ct ui. (1986a) on the behavior and 
movements of a population of pumas living around an 
Ari7ona timber concession. Other (ess ihortiugh, bul still 
impoitant. studies include Rahinowii/. [ 19H6) on jaguars in 
a forested reserve in Belize suiTOiuidcd hy cattle ranches; 
Seidenslicker ct al. 11990) on leopards at the edge of 
Nepal’s Royal Chitwan National Park; Paloinares ul. 
(1991) on the micro-distribution of Iberian lynx in Spain's 
Dohana National Park and surroundings; Machr et ai 
(1991b) on the movements of pumas in Florida: and 
Zhdttichiii's (1992) observations on Eurasian lynx density 
in logged vs. uuloggcd areas iu Russia, 

A few studies have been conducted entirely within dis¬ 
turbed or modified habitat: Dowland’.s (study of sei- 
vals on farmland in South Africa; studies of leopards on a 
mixed livcstoc^k/gamc ranch in Kenya (Mizuiani 1993) and 
in a mountainous farming region in South Africa (Nonon 
and l.uwson 1985): and studies 4]f jaguars on cattle ranches 
in Bra/il (Schallcr and Crawsliaw 1980, Crawshuw^ and 


Table 9 

Wilderness Area by Geopolitical Region 


Region 

Percentage 
of Total World 
Land Area^ 

Percentage 
of Total World 
Wilderness Area 

Percentage 
wilderness 
of Regional 
Land Area 

Percentage 
Wilderness 
of National 
Land Area^ 

Sub-Saharan Africa 

19% 

18% 

25%> 

16% 

North Africa and Southwest Asia 

10% 

11% 

3^% 

14% 

Tropical Asia 

6% 

0.6% 

3% 

2% 

Eurasia 

32% 

31% 

267> 

5% 

Am ericas 

32% 

407o 

33% 

17% 


I Total world land area considered as just over 120 million km^. 

^ Average of the wilderness area percentages for each country in the region. Sub-Saharan Africa: n=40 countries; 
North Africa and Southwest Asia: n=19 countries; Tropical Asia: n=10 countries; Eurasia: n=28 countries; 
Americas: n=23 countries. 

Note: Data from McCloskey and Spalding (1989) have been modified the better to reflect non-fragmented habitat 
available to cats. Antarctica, Oceania, Greenland, and Iceland were eliminated from the globe, as were several other 
countries where wild cats are not found, or occur in just a small portion. 
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Quigley 1991). Others have examined the diets of big aits 
near livesUjek ranches; the Hridings of these studies are 
addressed in The next ehapTcr. 

Although habiUit loss is often described as the primary 
threat (o cat populations, there are several indications that 
cans adjust relatively well it> many ft^rins of habitat loss 
and fragmentation, including deforestation, with only 
exUetiies such as urban settlement being generally devoid 
of cats. 

Most cals make use of a variety of habiuts, and this 
not only bufiers them against the loss of a preferred habi¬ 
tat type, but also suggests substantial flexibility in habitat 
selection and use, based on studies of the bigger cats, 
Sunquist and Sunquist (1989) concluded that suitability 
of habitat lor the bigger cats is determined primarily by 
availability of adequate amounts of cover and prey; avail¬ 
ability of adequate water could also be added. The index 
of spccies-habltat a.ssodation used here agree.s: cats occur 
in an average of 7.5 broadly defined habitat types. The 
gcnerali^it label docs not include the entire fainily: 39% of 
die cal species were ideiUitled us having narrow habitat 
sdecfrvity (Table il). TTowever species idciiifflexl as hav¬ 
ing intermediate to bioiid selectivity are among the better 
studied, while of those identified as specialists, only for 
one species, the Iberian lynx (with the smallest contem¬ 
porary range of any cat species), has habitat association 
been investigated specifically (Palomarcs c; af. 1991). 
There have been repons of some of these specialist species 
tkodkod, riat-hciided cat, marbled cal) occurring in 
human-altered cnviroiimenls, including himis, tbrcsl plan¬ 
tations, and logged forest (see Species Accounts). 

At the same time, eats exhibit flexibility by behaving 
differently in disturbed and undisturbed habitats. Pumas 
lend to be inactive during the middle of the day, more 
active during some mid-evening Imurs and sunset, and 
most active at or just prior to sunrise (Ackerman 1982, 
Vun Dyke 1983). Van Dyke uL (1986a) IVmnd that 
pumas in the vicinity of logging concessions and human 
disturbance shifted activity peaks to after sunset, concen¬ 
trated other activity during night tn)uis, and were inactive 
rather than aclive at sunrise. This pattern held true both 
between different pumas living in disturbed and undis¬ 
turbed habitats, ;uid for the same individual whose home 
range included both types of area. Others have reached 
similar eonelusions on the basis Cff more anecdotal evi¬ 
dence. Oeertsema (1985) repoiled that servals are almost 
entirely ncKtumal (rather than crepuscular) in areas of high 
human activity, even though some of iheir main rodent 
prey are predominantly diurnal, and prey densities can be 
quite high around agricultural area.s (Smithers 1978). In 
Sumatra, Griffiths and van Schaik (1993a) similarly 
reptJrleJ lliat tigers in Gunung Deuscr National Park were 
primarily diurnal or crepuscular but almost exclusively 
nocturnal close to hujiian settlement. Tigers were long 


considered to be primarily nocturnal or crepuscular in 
India, but after they were strictly protected in some 
rcscrvc.s, such as Ranthambhore National Park, daylight 
activity was frequently observed (Thapar 1992). 

Some degree of habitat fragmentation is demonstrably 
heneticial to cats. The two habitat types with the most cat 
species assiiciatcd (28 species) arc both fragmented habitat 
types: 2e, second growth woods and field mosaics, and 
4a, grass and shrubland (Table 2), These two types of 
habitat often arise from human activities. A mosaic of 
trees or shrubs and gras.sy vegcUilion may be ideal for Jiiosl 
cats. This is related to the fact that edge environments are 
good for hunting (c.g., Kaion 1970, Sunquist 1981, Pi ins 
and lason 1989), for two reasons: (I) cle:irings and forest 
gaps are good habitat for both small and large herbivo¬ 
rous pyvy species, primary productivity being greater than 
in closed forest (e.g., Leopold 1933) and; (2) cats mainly 
hunt by .sight, and an edge envimnment gives a cat cover to 
hide in and a view over which to spot prey. Two North 
American caLs for which habitat irse has been well .stud¬ 
ied- -the Canada lynx (intermediate habitat selectivity) 
an<l bobcat (hroiul liabrlal select ivily) —have been found to 
hunt mainly in forest clearings made by fire, logging, 
farms, and roads (Hall and Newsom 1978, Miller 1980, 
Parker 1981). 

Panwar (1987) and McNeely (1994) have pointed out 
that traditional systems of shifting cultivation, which have 
existed for over years in tropical Asia, make for 

good habitat which supports a high diversity of wildlife. 
Large ungulates feed in the abandoned fields, providing 
prey for the bigger cats. Older fields contain a high pro¬ 
portion of fruit trees on which a variety of smaller arbo¬ 
real animals and birds come to feed, providing prey for 
the smaller cats. Closed ibrest patches provide the cats 
with shelter. Wharton (1968) has provided strong evi¬ 
dence that the distribution of the major large mammals of 
southeast Asia is highly dependent on shifting cultivatit^n, 
because mature tropical forests conceal most of their edi¬ 
ble products high in the canopy beyond the reach of ter¬ 
restrial herbivores, while clearings bring the forest'^s 
productivily down to where it can be reached. Karanth and 
Sunquist (1992) reached a similar conclusi<5n regarding the 
density of herbivores in mixed habitats, noting that maiii- 
lenanee of clearings with siiccessional vegeiaiioii wiihin 
the tropical forest (d southwestern India's Nagarhole 
National Park was at least partly responsible for high her¬ 
bivore biomass, of an order comparable to or higher than 
that found in African saviuinah parks. NagtU'hole also sup¬ 
ports relatively high tiger densities (Karanth 1991). 

Modified habitats that are considerably less optimal 
than tree and grass mosaics can still be used. Pumas were 
t>i)ly rarely loaded irt or moval llirougfi clear-cut logged 
areas in Arizona, but one female established a home range 
which included such an area. Although she used both the 
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logged area and other less disturbed areas, the logged area 
was seldom visited during periods orhuman activity (Van 
Dyke et iti Van Dyke er ai (t^)H6a) attributed 

the relLietance of pumas to use logged areas primarily to 
loss of cover, while pointing out that increased human 
activity and road density were also deteircnis. 

Johns (1989, ] 992) has examined the effects of 
tropical idrest logging on wildlife, and has concluded that 
"lew predators are eliminated by logging operations in 
rain iorest" (Johns I992:4.'i). In the tropics, logging is 
usual]y not as desu uctivc as in the tenii?cnitc zone. While 
damage associated with the "selective'" harvesting ofeom- 
mercially valuable species can leave up to 30-40% of a 
coiiccssjoii bare of vcgclatioti (Karlawiiiata 1978), this 
compares favorably with the results of temperate zone 
clear-cutting as practiced in the Arizona study area 
referred to earlier, Tn generak Johns (1989) suggests that 
few nuininiuls div specialized exclusively for niatuie for¬ 
est vegetation. Tree falls and llres create both small and 
large gaps in forests, and sLibsctiucnl secondary regenora- 
ti^m is an essential part of foresl cycles (Pickett ri tiL 
I992)s Johns (1989) recorded both clouded leopard and 
marbled cat in six-year-old logged forest in Sabah, and 
small cals (unidentified) were seen iti logged forest in 
Peninsular Malaysia every year from one to 12 years after 
logging. While admitting the difficulty of sorting out 
whether species occur in higgcd areas only due to avail¬ 
ability ofuulogged [>U>cks, isolates, or riverine refuges, 
Johns (1989:74) speculates that "large predators, such as 
clouded leopards,-.may be able to persist solely within 
logged foresl if the area is large enough."' However, in 
Peninsular Malaysia, he found that tigers and leopards 
were largely absent even from older logged forest, despite 
the availiibility of prey species—including deer, mouse 
deer, and scladang or gaiir—which were arrraefed to the 
grasses and regenerating gmwtli. He concludes that their 
absence was probably due directly to persecution ]Vom 
hunters subsequent lo the lifting of access restiictions by 
the logging company, 

Sunquist ujid Suiiquist's (1989) characterization of 
habitat suitability mentioned above can also he stated in 
tills way: the only type of habitats not suitable foi cats are 
those which have inadequate or uiisLiitabJe cover ajid prey 
(and water). The main exception would he a case where 
habitat alteration benelits one cat species to the detriment 
of another Ihiuugh inlerspecillc competition. The clear¬ 
ing of coniferous forests for agriculture in the northern 
United States is one example: this has permitted the bobcat 
lo expand some puits of its noithcm range, while the soLith- 
ei [i boundary of Canada lynx range has retreated (Rolley 
1987). Although the physical structure of human-altcrcd 
habitat is changed—sonieliines radically—alternative 
sources ol' food and cover are generally available. 
Populations of rodents and birds, different from those 


found in forests, thrive in croplands and even cities. When 
forest is cleared for pasLureland, wild ungulates may be 
replaced by domesticated livestock. Whcji settlement 
encroaches on woodland and ungulates become scarce, 
pumas, leopards, tigers, and snow leopaj'ds have been 
krujwn to take dogs, d'hat rusty-.spotled cats, a little-known 
species with a restricted distribution in India, have been 
found on Severn) occasions to den and breed in the ceiling 
space of houses, while preying on domestic pouliry (see 
species account), is testimony to tel id adaptability. 

However, the definition of "inadequate" and "unsuit¬ 
able" will obviously vary among species, and it would be 
misleading to conclude that all cats arc generalists that 
can live anywhere and eat anything, b'oi example, stniie 
eats may be constiained in their ability to live iti Leriaiii 
habitats through specialization for a certain ,size category 
of prey. If that size category of prey were lo disappear 
(e.g., because of overhuniing by humans) and were not 
replac'ed by similar species, cats might not be able to sur¬ 
vive even ii'other. diffcrenL sized pR‘y, were available. 

Hreiiemnosei and Breilcnmoser-Wijrslcn (199C) have 
discussed this subject with respect to the 20lh cenuiry 
extirpation of the Eurasian lynx from southern Europe, 
The Eurasian lynx, the largest of the lynxes, is adapted to 
prey chiefly on smaller ungulates (unlike the three other 
lynxes, which favor rabbits), Tn southern Europe, small 
ungulates consisted of two speeie.s, the roe deer and the 
chamois, until they were almost completely extirpated by 
the late I9lh century. A]fh<)ugh livestock (sheep and cat¬ 
tle) were available, husbandry in the mountain uplands of 
this region lends lo be migratory, whereas the lynx, like 
most cats, is temtorial. While direct persecution may have 
been the primal y cause of the extinction of lynx in the low^- 
liinds, an inadequate prey base in the highlands, despite 
gocKi quality habitat and availability of small prey, appears 
to have been a niator factor in llie loss of the lynx. 

Inadequate suitable prey could also explain the disap¬ 
pearance of other eat species from viable habitat, such as 
the lion and Icopaid froin North Africa, where the wild 
ungulates have been sevcRly reduced in number, and the 
livestock husbandry w'hich ha.s replaced them is nomadic. 
Of the big cals, only the cheetah, which follows migrating 
herds of fhomson’s gazelle in the Serengeii (leinales and 
non-rcsideni males only: Durant pr a!. 1988), has persisted 
in any numlicr in the Sahara and Sahel regions. Si[nila] ly, 
the rarity of the Andean mountain cal may be attributable 
to the virtual extinction of (he mountain chinchilla (see 
species account). 

This review indicates that habiiui loss and frag mental ion 
are not the main threat facing cats, although they arc closely 
and inextricably linked to it. DcgiacJation of the vegela- 
i]o\) base upon which herbivores depend may reduce the 
iiumhet of suitably-sized ungulate pmy so that cats eantun 
s u s ta i n the m sc I ves. AI tho ugh sh i tfi ng c u I ti v at i on h as be e n 
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characteri^jed as good wildliJe habitat, this is only true if 
carried out in a traditiona], sustainable manner. Otherwise, 
severe habitat dcgnidalion can result (McNcely 1994). 

Persecution, both direct and indirect, is the primary 
cause of declining cat populations, Tndireci persecution 
con si sis chielly i)\ overliu tiling the prey species upon 
which cats depend. If the only suitable prey available in 
modified habitat is livestock, persecution then becomes 
direct. I bis problem is addressed in the next chapter, 
Management. The most direct form of persecution is com¬ 
mercial hunting, which is discussed in Chapter 4, Trade. 

It is not that conservation of naUiral habitat is unim¬ 
portant for cats: on the contrary, it is because of losses to 
perscention lhai the need for relatively undisturbed con¬ 
servation ajeas becomes paramount. Rather, it is a matter 
of emphasis and pritmtizing limited resources for cat con¬ 
servation. Cats urc wide-ranging and thinly distributed, 
and Idr most it will be impossible to protect all but a small 
proportion of their historic ranges. It is encouraging that 
cats are among the more adaptable .species which arc capa¬ 
ble of coping ratiier wel I with the changes that the growing 
human population is making to the world environmenu 
Human settlement, activity, and development are not nec¬ 
essarily inimical to cals, fiuture efforts need to be dirc'cicd 
towards understanding to whal degree cat species tolerate 
habitat kjss, fragmentation, and modification: developing 
guidelines as to how land use can be modified to allow cats 
to persist: and finding ways to reduce pei sccuLioii of cats 
(especially the big cats) in habitat used by humans. The 
following re view of the world's system of protected areas 
and their significance for cats will show why the issue of 
conservation in human-occupied landscapes is so critical. 

The Role of Protected Areas 
in Cat Conservation and the 
Need for Linkages 

According to WCMC (1992), there are more than 
protected areas in 169 countries covering some 77 million 
kin% or 5.2% of the earth’s land area (not including multi¬ 
ple-use or partially protected hunting areas, nor private 
reserves.) Mast of these have been established relatively 
recently, i.e. since the early 1960s. Table 10 outlines the 
protected area network of this Action Plan’s live geopolit¬ 
ical regions, based on data published by the World 
Conservation Monitoring Centre. Although the figures 
mask a good deal of variation between counti ies, broad 
regional trends are apparent. In Africa and southwest Asia, 
protected areas tend to be few but large, while in Eurasia, 
they are many but small. Tropical Asia and ihc Americas 
tall somewhere in between. 

Given the prevailing rates of tropieul deforestation, it 


is encouraging that the regions with the greatest proportion 
of protected land area are in the tropics. About 5% of the 
tropical forest bionie is now protected in icserves (WCMC 
1992). Heywood and StuaP (1992) have noted that this 
percentage is rising rapidly, and has its distribution heavily 
skewed towards the most diverse sites (as indicated by bird 
and mammal distributions). While legally protecting habi¬ 
tat has had only a minor impact on global deforestalion 
rates, there have been important advances in initigaiing the 
anticipated effects on biodiversity. 

No cat species lack protected areas within their ranges, 
and the presence of all but two (Chinese mountain cat, 
Andean mountain cat) has been confiitned in at least one 
protected area. No cat species arc presently confined only 
to pi oicctod areas. 

Ehrlich's ( 19B8) assertion that “the loss of genetically 
distinct populations within species is, at the moment, at 
least as important a problem as the loss of entire species" is 
highly relevant to the widely distributed cat family. 
Overall, regional populations or subspecies are more criti¬ 
cally threatened than species, and the most important con¬ 
tribution that protected areas currently make to cat 
conservation is helping to prevent iniraspecific genetic 
erosion by protecting important SLib-popululions. 

The tiger is a gotxl example of how quickJy local extir¬ 
pation can happen. Two distinct island populations (Bali 
cuid Java) and an isolated race found along watercourses in 
the west Asian deserts (Caspian tiger) have been lost 
within the past 20-40 years. A fourth .subspecies, the 
South China tiger (which, based on morphological evi¬ 
dence, appears to be the most primitive tiger from which 
the other races evolved jHerrington I9H6]), has been 
rctiuced to a handful of scattered individuals. The Amur 
uger is seriously threatened by a very recent wave of com¬ 
mercial ptwhing, and the Sumatran race, confined mainly 
to the island’s major reserves, is estimated to number only 
400-6[KJ{TilsQn 1992a). 

Using the snow leopard as another example, two sub¬ 
species have been named but are not generally recognized 
(Heniriier 1972). A. Kitchener /(r/. 1993} has suggested 
that the species is a prime candidate for significant 
intraspecific variation, given the isolating effects of both 
the pernianeni snowfields at high altitude and densely set¬ 
tled valleys within its range. With a patchy distribution, 
snow leopards are particularly vulnerable \o local extirpa¬ 
tion, which has bceti anecdotally reported acnjss much of 
their range (Jackson 1992). 

While tigers are increasingly rare outside protected 
areas, most snow leopards iiihabit unpr<jtecied lands. The 
different situations of these two species, the rarest of the 
big cats* each with an estimated global population of 
around 6,090 (Jackson 1993a, Fox 1994), make useful 
case studies to illuminate both the benefits and limitations 
of the role currently played by protected areas in cat con- 
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Table 10 

Protected Area by Geopolitical Region 


Region Percentage of Land Area Protected Number of Protected Areas 



Regional 

Average 

Regional 

Average 

Average 





National 

Size (km^) 

Sub-Saharan Africa 

5.2% 

52% 

599 

15.0 

1,989 

Range 


0-17.4% 




Standard deviation 


4.56 




North Africa and Southwest Asia 

3.4% 

1.9% 

230 

12.1 

2,056 

Range 


0-10% 




Standard deviation 


3.0 




Eurasia 

2.7% 

7.9% 

3,454 

123.4 

306 

Range 


0.1-25% 




Standard deviation 


6.3 




Tropical Asia 

5.9% 

6,3% 

865 

86,5 

519 

Range 


0-19.5 




Standard deviation 


5.7 




Americas 

7,0% 

7,0% 

2,189 

95,2 

1,229 

Range 


0-31% 




Standard deviation 


7.2 





Source: WCMC (1992) 


servalitin. Since [niJia’s apprtiach Ui tiger conservation has 
not only been pioneering, but has also relied mainly upon 
proiccled areas, discussion centers largely on that coun¬ 
try. For the snow Jeopard, the role of protected areas in 
conserving minimum populations has been examined 
recently by Jackson and Ahlborn (1990), Fox (1994), 
Green (1004), and Villambia and Jackson (1094). 

LSerious public concern about the decline of the tiger 
arose only in 1969 at the l()lh sessitin of the JUCN General 
Assembly in New Delhi, where a precipitous decline in 
numbers of the Bengal tiger was dcx:umented. Seven of 
the eight tiger subspecies were already listed in the lUCN 
Red List of Threatened Species, and as a result of the 
Assembly discussions, the Bengal tiger joined them. The 
Indian govcrmnciU subsequently placed the tiger under 
total legal protection from hunting and trade, and con¬ 
ducted a nationwide census. The resulting estimate was 
of the order of 1,S00 tigers (Govi, of India 1972), com¬ 
pared with a possible 4(),(KK) at the turn of the century (Gcc 
1964). Project Tiger was launched by the government in 
1973, with the objective of employing the tiger as a ilag- 
ship species to focus effort on habitat preservation and 


conservation of sympatric species. Both central and stale 
government resources were ct^ncentrated on improving the 
viability of a set of 'Tiger Reserves'" selected according 
to ecological diversity (23 in 1995), Annual expenditures 
have been of the order of LI.S. $4,0(M).()(M), and the states 
have sustained an annual loss of about $14,(XX),OtX) by giv¬ 
ing up logging operations within reserve borders (Punwar 
1987). The reserves were designed with central core areas 
afforded total protection, surrounded by buffer /ones 
where some local exploitation, such as livestock grazing or 
tree felling, may be pennitted. The government came to 
recognize that conservaiion-oricntcd community develop¬ 
ment in the areas surn Hindi ng the Tiger Reserves would be 
vital to Project Tiger’s success (Panwar 1987, Anon. 
19901). However, in densely settled and poverty-stricken 
rural India, reconciling the needs of nature reserves with 
those of surrounding communities has proved an elusive 
goaUThapar 1992, Govt, of India 1993, Jackson 1993b), 
and progress in implementation has been slow and patchy. 

Overall, Project Tiger has been successful in its pri¬ 
mary objective of cun striving the tiger; llie decline was not 
only arrested, but reversed. According to the results of the 
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Dolomite mines infringing on Sariska Tiger Reserve in India. 


199-'I nationdo oonstis, tlio ti^or populaiiori was ofTi- 
cially eslimiiied to be }J5i) (Naili 1994). more than dou¬ 
ble tJie 1972 figure. There have been ruuncroiis oilier 
gains, as w^ell. The tiger elTeotiveiy served as an umbrella 
species, and olher species have bene fitted from improved 
habitat protection and munagcincnt in lescives with tiger 
populations. Perhaps most iinporlanlly, Ihc tiger served as 
a charismafic flagship species around which the conser¬ 
vation movement in India rallied and When Project 
Tiger was initialed, govcmmcnl Ibresls (which make up 
most of ln<lia's forest ctjver; (ri:>vl, o( India 1991) were 
managed almost exclusively for timber production: but 
itiereafle] the impoilauce of w iidlile consei valion was jvc- 
ogni/.cd. In the Project's early years, there was a perva- 
,sivo atmosphere of enthusiasm and hope among the 
conservation eoimiiunity, especially the government offi¬ 
cials charged with the tiger's conservation (M.K, 
Ranjilsinh, pci’s, coinin.) 

However, the main ihreals posed to the gains made hy 
Hrojeci Tiger indicate the first impoHam obstacle to real- 
i/ijig the III 11 [potential coiiLributiori that protected areas ean 
make to the conservation of cat populations: unless the 
resource needs of local people arc somehow satisfied and 
i me grated into reserve manage nieiiL, no officially prt]- 
tec ted area can really be protected effectively on the 
ground, 'fhe Indian government acknowledges that com- 
memial pr^aeliing fur tiger bou^ has becoino a serious prob¬ 
lem ill the 1990s (CiovL of India 1993). 'flic diffcrejicc 
between the 1993 census llguro of 3,730 and the 1989 fig¬ 
ure uJ'4,334 suggests that nearly 600 tigers have been lost. 


but the unrcliabilily of the census figures make an accurate 
assessment impossible. Moreover, seven Tiger Reserves 
have become refuges for political niilittints, which has 
made management "exceedingly diffieulf' (Gtwt, of India 
1993), Most of the resen^es are subject to illegal grazing 
and tree felling, and all suffer from the antagonism of peo¬ 
ple living just outside reserve borders. 3’hapar (I9^>2) has 
documented the deslructive nature of a system of com¬ 
plicity and conniption Ixrtween state-assigned officials and 
villagers in the area of the Ranthanibbore Tiger Reserve, 
leading (o severe habitat degradation and a breakdown of 
law and order. 

The situation of the snow leopard is similar, but nol as 
drastic, given the difference in human population densi¬ 
ties bclwcen the central Asian highlands and soulhern 
Asian lowdands. Green { 1994) reviewed ihc status of 47 
protected areas in the mountains of central Asia where 
snow leopard presence lias been con fumed Of these, 639? 
are inhabited by people, and 867r piovide grazing for livc- 
slock. Livestock predaljon is a major problem (Miller and 
Jackson 1994). and com mere iai poaching for pelts and 
bones has been reported (R, Jackson, pers, comm.). In 
general, there has not been much effort to integrate local 
requirements with couservation objectives, although there 
has been progress in Pakistan (Ahmad 1994) and Nepal (R. 
Jackson, pers, comm.), Similar programs arc being 
planned in China (R, Jackson, pers, comm,) and India 
(Govt, of India 1988), 

These problems are not unique to India, ;i densely pop 
ulatcd country, nor toceiiLial Asia, where pcjpuJalions iire 
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of much lower density but clustered. Protected areas 
iiruuiid tlie world ihe siiine sort of th remits emanating 
from outside their borders, and managers arc in c reusing I y 
focusing on developing locally appropriate solutions to 
resolve conflicts between parks and Itxeal people (McNcely 
and Miller 1984, MueKiniioii etai, I986> lUCN 1992b). 

The privately-sponsored Ranthambore Foundation in 
India is relevant as a case study, It was established in 1987 
to support devclop[iieiil piojects aimed at reducing vil¬ 
lages' dependence on the Ranthamborc Tiger Reserve, 
which is coming under increasing pressure its the land out¬ 
side the reserve has suffered severe degradalioji. The 
FoLindation's activities include distribution of indigenous 
seeds for tree planting, programs to improve livestock 
management, provision of primary health care and pro¬ 
motion of iniioviitive and sustainable income generation 
projects. The Foundation also supports educational and 
cultural activities aimed at restoring tradilionai links to and 
respect for the Ranfhamlxxe environment (Fig, 3). Inter¬ 
national financial support Ls provided by an affiliated orga¬ 
nization, Global Tiger Patrol, a British-based charily 
which organizes and suppiJrts similar pn)grams elsewhere 
in tiger range. 

The second major po)bleni with protected areas for 
cats is that big cats, in particular, are wide-ranging and 
thinly distributed, and isolated reserves surrounded by a 


hostile environment need to be large enough to protect 
against the extinction pressures which threaten sntall pop¬ 
ulations, The concept of minimuiTi viable population 
(MVP) size is discussed more fully in Chapter 3, Research, 
It should just be noted here that an MVP is a relatively 
small, isolated population, bul one still large enough s<j 
that the chances are good that it will survive for at least I (K) 
years. Extinction pressures which threaten ils survival 
include unpredictable cnvimnmenLal and demographic 
events (e.g., a virulent epidemic, a massive forest fire, or 
disruption of breeding dynamics, such as through a chance 
imbalance of sex ratio), in addition to harmldl genetic 
processes (acciimulalion of deleterious mutations, loss of 
genetic diversity) to which small populations arc vLilneru- 
ble. As a general mte, an isolated MVF should number in 
the hundreds of hreedifif^ individuals—which means 
potentially a thousand or more animals (Laiidc and 
Barrowc lough 1987), 

With reference to field conservation, small population 
biology is still largely a theoretical rather than an applied 
science (Caughley 1994). Allh<uigh there are questions 
regarding the consequences to wild populations of loss of 
genetic diversity (see, for example, the cheetah Species 
Account), prudence dictates that the warnings of small 
population biologists be heeded. 

The vast majority of the world’s pnotceiod areas are too 



Ranfhambhore Foundation medical service for villages around tiger reserve, Ranthambhore, India, part 
of a program to improve the lives of local people and relieve pressure on tiger habitat. 
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small to support MVPs, certainly of the big^icr cats, and ol' 
many of smaller species as well. Approximately onc-third 
of ihe workPs protected areas arc between 10-29 kni- in 
size, and me less than 1,000 kin^ {WCMC 1992). 

To return to the Indian tiger: most of the 21 Tiger 
Reserves which are managed by Project Tiger are virtual 
islands of habitat In densely settled areas and. even includ¬ 
ing their partially protected and often highly disturbed 
buffer zones, they may not be large enough to conserve 
viable tiger populations, t he areas of the 21 Tiger 
Reserves ifi India range frojii 521 kiii^ to .T568 km" and 
average 1.500 km-, hut more than half are less than IdXM) 
km- in size. According to the 1993 census, based on pug- 
niarks, the average tiger population in each reserve was 65 
(range 17-251), including sub-adults, Yet these censuses 
have been criticized as unreliable because of imprecise 
methodology (Karanlh ]9H7, 1993b). and poaching has 
severely reduced the population in at least one reserve (V, 
Thapar, pers. comm.), ll is thus likely that breeding popu¬ 
lations within these reserves are considerably lower than 
the ofUcial estimates would indicate. Tigers are also found 
in approximately 100 other protected areas in India, but 
the average size of these reserves is less than half as large as 
the Tiger Reserves (Johrisingh c/ til. ] 991; Wildlife Institute 
of India iinpubl data). Strictly protected areas nuke up 
only a small pad of India's forest cover. According to cen¬ 
sus data, more than half of the country’s total tiger popula¬ 
tion lives outside these arcas. in forests managed for limber 


production (H. Pan war, pors. comm. 1988). 

The snow^ leopard's status in Nepal resembles I hat of 
the tiger in India—no protected areas are large enough to 
support viable breeding populations (Fox 1994)—but. 
unlike the tiger, most of its good quality habitat lies outside 
the reserve ncfwi)rk (Jackson and Ahlborn 1990. Fox 
1994). Assuming snow leopard presence in all suitable 
habitat ty[>es. and using □ range of densities according to 
the degree of habitat suitability, Jackson and Ahlborn 
(1990) esiiniaied that 65% of Nepal's snow leopard popu¬ 
lation occurs outside protected area.s. Out of all the coun¬ 
try’s national parks and reserves, only the proposed 
Annapurna Conservation Area—if fully implemcjited 
would come close to harboring a large population (pro¬ 
jected ill 156 adults based on habitat suitability). However, 
most villagers surveyed who live within one part of the 
Annapurna CA wished to see snow leopards completely 
eradicated because of livestock predation (Oli et al. 1994). 

The tiger population in the Indian sub-continent is 
highly fragmented. Smith and McDougal (1991) estimated 
that most sub-populations have (ewer than 10 breeding 
individuals, with very lew as high as 50. Tiger ptipulations 
in Thailand are also known to be widely separated. Snow 
leopard populations, on the other hand, tend to be nalu- 
rully fragmented due to the patchy nature of high alpine 
habitat, dissected by deep river valleys which are heavily 
serried (Jackson and Ahlborn 1990, Hox 1994). For most 
tiger populations, ilicrc is no elTeclive movement l>elwcen 



Tigers view devastated land around Ranlhambhorc Tiger Reserve which was still forest in the 19606. 
Painting by Gajanand Singh, Ranthambhore School of Art. 
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population.s. The depee of migralion bcLwecn snow leop¬ 
ard populations has scarcely been examined, but is proba¬ 
bly impeded in many places by scrtlemcnt, Rven a very 
low rale of iiiiiiii^ralioii can, theoretically, subsiantialiy 
improve (he viabilil)' of even very si nail popLilutions 
(Allendoid Lande and Barrowcloiigh I9S7, Bcier 
19931. Be id's (1993) population viability analysis for 
pumas in southern California and Florida lends weight to 
a growing advocacy within the conservation community of 
the use of "ct^ri idors'" to connect protected ureas and pcniiit 
movement between sub-populations. 

Bcier (1093) developed u density-dependent model that 
simulated the dyriuiiiics o]‘ small populations td’ puinas 
u[ider varying environmental and demographic conditions. 
He did not consider the effects of inbreeding or genetic 
drift—taking genetic considerations into account greatly 
increases MVP size (Seal et aL 1989). His model indicates 
that if u wildlife movement corridor is available to allow 
immigration of just a few individuals per decade, an area 
as smafi as 600- ] ,6(K) km- (depending on the demograph¬ 
ics of the particular population) can support a puma popu¬ 
lation without significant extinction risk ibr lUO years. 
Isolated populations without immigration had a much 
higher risk ofcxlinctioia and did not persist "‘safely'' in 
areas under 2.200 km-. Beicr's study (Beier and Barrett 
1990-1992) of a small puma population (about 20 adults) 
in the Santa Ana Mounlains of soiilheru C^alifoi nia docu¬ 
mented the use of narrow corridors (one along a creek and 
another through a canyon) for both dispersal and move¬ 
ment between larger habiUil blocks. 

Corridors have attracted much attention in the wake of 
growing awareness of the vulnerability of small isolated 
populations, and because the concept of linkages between 
larger blocks of habitat makes sense intuitively 
(S i mherl off c; a/. 1 992 ), A corridor si rategy, accoidi ng 
to one of its chief proponents (Noss 1987 , 1991 ), consists 
of niaintaiiiing or n;storing natural landscape connectivity, 
not building connections between naturally isolated habi¬ 
tats, Because of their range requirements, large earni votes, 
particularly cats, arc often used as examples td' species 
which wtnild benefit from corridors. Soule ( 1991 ). p<iint- 
ing out that large animals^ particularly predators, are 
thought to play a keystone role in maintaining habitat and 
species diversity, deems it “ecologically prudent'" to 
attempt to ensure their presence, through corridors, in 
small habitat patches which could not otherwise support a 
permanent population. However, comdor strategies have 
been criticized because of the potential expense of pur¬ 
chasing nanow pieces of land in the vicinity of settlement 
or development (the same amount of money could buy 
more hind in more [emote areius]. Critics lurther point to 
a lack ofsspccics-specific research documenting use vs. 
non-use of habitat corridors (Sinibcrlofr and Cox 1987, 
Simber]ofr^71^/. 1992). 


The appropriate way to proceed would seem to he to 
recognize the potential significance of corridors for cat 
conservation, but to judge each case according to its mer¬ 
its, Rcier (1993) and Maehr (1990) both dticnmcni the 
importance of shoit, narrow natural landscape features in 
facilitating movement between fragmented puma sub-pop¬ 
ulations in southern California and souibern Florida, 
These arc clearly cases where mainfenance or restoration 
of comdors would benefit UK'ully scarce cal populations. 

Research effon should increasingly be directed tow-ards 
examining use of jm^dified habitat by cals, and to identi¬ 
fying key habitats and potential corridors in settled areas 
where eat tx^pulalioiis are cither clustered or locally scame* 
A GlS computci-based map overlay system is an asset to 
this process (Smith ct cii 1987a). 

In many cases, habilal corridors used by cals will be 
on privately owned land. For example, Machr (1990) has 
emphasized thai many pumas in Florida occur on privaic 
land, and that larger bkicks of protected land arc of mar¬ 
ginal quality and support fewer animals. Governinenfs 
should explore options beyond outright acquisition of pri¬ 
vately owned wildlife habitat for protected areas. The best 
options provide economic incentives to land-owners to 
manage their land in a way compatible with species con¬ 
servation. In developed areas, these would include both 
case-specific legal agreements as well us a broader sys¬ 
tem of lax wi ite-offs (c.g., Logan ei aL 1993), Tn devel¬ 
oping ureas, this could either take the form of 
preferentially focusing development activities on lands 
supporting key wildlife habitats oi\ as has been pioneered 
in southern Africa (Marlin 1986), helping land owners to 
develop the knowledge and infrastriictuo: to make main¬ 
tenance of wild lands a type of land-n.se which is econom¬ 
ically competitive with far more prevalent (and 
destructive) agriculmrc or livestock grazing. 

There is a third reason why it is impijrtant for cat con¬ 
servation to took beyond strictly pmtected areas: there are 
a number of constraints which limit the amount of habitat 
rhat govenimcnis can set aside as strictly proiccied. At 
I he present time, protected areas comprise only a minor 
portion of cat species' ranges. Ifcat populations arc lost 
over the next decade, they will most likely be lost on 
unprotected lands. 

An analysis of the representation of cats in the world's 
protected areas has been carried out using data collected by 
the Pro tec Led Areas Data Unit (PADU) of the World 
Conservation Monitoring Centre, Tlie figures presented in 
Table J1 are preliminary and necessarily inaccurate: data 
on c<infirmed occunence of cats in protected areas is nei¬ 
ther sufficiently cojuprehensive narcciilmli/cd* so that it 
was necessiiry U) assume that protected areas falling w ithin 
a species range actually contain the species (.see Appendix 
4 for details on methodology). 

Rabinowitz’s (1993) survey i^f tiger occurrence in pro- 
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Table 11 

Protected Area for Cat Species (in order of vulnerability) 


Species 

% of Range 

Amount of Area 

Number of 

Category 1 

Protected 

Protected (km=) 

Protected 

Areas 

Iberian lynx, L pardinus 

25-27% 

10,000-50,000 

50-150 

Category 2 

Bornean bay cat, C. badia 

2-3% 

10,000-50,000 

10-50 

Ctilnese mountain cat, F. bieti 

12-14% 

10,000-50,000 

10-50 

Black-footed cat, F. nigripes 

9-12% 

100,000-250,000 

IfrSO 

Kodkod* 0. guigna 

25-27% 

10,000-50,000 

10-50 

Andean mountain cat, O.jacobitus 

6-9% 

10,000-50,000 

10-50 

Flat-headed cat, P. pfaniceps 

6-9% 

100,000-250,000 

60-150 

Fishing cat, P. \/ivemnus 

3-6% 

100,000-260,000 

290-350 

African golden cat, P. aurata 

6-9% 

100,000-250,000 

50-150 

Tiger (A), R tigris 

12-14% 

100,000-250,000 

290-350 

Snow leopard (A), U. uncia 

6-9% 

100,000-250,000 

50-150 

Category 3 

Cheetah (A), A. jubatus 

6-9% 

250,000-500,000 

150-260 

Asiatic golden cat, C. temmincki 

9-12% 

250,000-500,000 

600-750 

Oncilla, L tigrinus 

12-14% 

250,000-500,000 

150-260 

Rusty-spotted cal, P. rubiginosus 

3^% 

10,000-50,000 

50-150 

Clouded leeward (A), N. nebulosa 

9-12% 

250,000-500,000 

600-750 

Lion (A). P. leo 

9-12% 

550,000-700,000 

290-350 

Jaguar (A), P. onca 

3-6% 

250,000-500,000 

150-260 

Marbled cat, P. marmorata 

6-9% 

150,000-250,000 

290-350 

Category 4 

Sand cat. F. margarita 

3-6% 

100,000-250,900 

10-50 

Margay, L wiedi 

6-9% 

550,000-700,000 

290-350 

Setval, L serval 

6-9% 

550,000-700,000 

290-350 

Canada lynx, L canadensis 

12-14% 

550*000-700*000 

400-500 

Geoffrey's cat, O. geoffroyi 

2-3% 

10,000-50,000 

50-150 

Manul, 0. manul 

3-6% 

100,000-250,000 

150-260 

Category 3a 

Ocelot, L. pardafis 

3-6% 

550,000-700,000 

400-500 

Eurasian lynx, L. lynx 

2-3% 

250,000-365,000 

400-500 

Bobcat, L. rufus 

3-6% 

250,000-366,000 

600-750 

Pampas cat, O. colocolo 

3-6% 

100,000-250,000 

290-360 

Puma (A), P. concolor 

6-9% 

1-1.7 million 

1000-1,500 

Leopard (A), P. pardus 

6-9% 

1-1,7 million 

1000-1,500 

Category 5b 

Caracal, C. caracal 

3-6% 

1-1.7 million 

600-750 

Jungle cal, F chaus 

3-6% 

250,00(^500,000 

400^500 

Leopard cat, P. bengaiensis 

3-6% 

250,000-500,000 

1000-1,500 

Category 5c 

Wildcat, F. silvestris 

3-6% 

1-1,7 million 

1000-1,500 

Jaguarundi, H. yaguarondi 

3-6% 

550,000-700,000 

400-500 


See the Introduction to ttie Species Accounts tor explanation of the vulnerability ranking system (pp. 2-6). 
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lecled areas in T hailand shows the risks ol’this approach: 
only (n=22) o1 surveyed protected areas contained 
risers, and the sis largest sites contained 56% of the total 
estimated number ol' tigers in I’haikinck Nonetheless, the 
rinancial incentive to poach tigers is high. It is this species 
that is most likely of the cats to he eliminated from pro¬ 
tected areas, and it is for this species that the assumption of 
occurrence is the weakest. 

Table 11 shows that, even for a species which has dis- 
appeiirecJ frojii much of its lonner range and now exists in 
highly fragmented sub-fx^pulations. the Iberian lynx, pro¬ 
tected areas comprise only about one-quarter of its ninge. 
Most species have less Ulan of their range protected. 
Most of the cats with a greater proportion protected are 
vulnerable species ranked in Categories 1 -3. Species with 
smaller ranges are more likely lo have agi-ealer propm'- 
lion of their ranges proleclcd than species with larger 
ranges, although the actual geographic area protected is 
smaller. The more unprotected range a cat loses, the more 
important protected areas become. 

Ihrotecteci areas are necessary for cat conservation and, 
given prevailing rates of habitat loss and rragnicntalion, 
their inipoilancc is likely to increase with time. 1 lowevco 
cat conservation must have a tw(^-pronged, interactive 
strategy. Frotected area coverage for cals should be 
improved by: (1) establishing new protected areas to con¬ 
serve important habitat or ptjpulalions: (2) strengthening 
the proieciive iiifrastrueUire of threatened areas; (2) gen- 
eraling U)eal community support for maintaining the pro¬ 
tected area: and (4) taking measures to ensure that 
protected piipiilaiions arc cU'viable si/e, Purthermore, in 
Older to better conserve both inter- and intraspecillc diver¬ 
sity, as well us to proniole connectivity between ptrpula- 
tiojis in protected areas, effons must also he directed 
Low'ard conserving cats in places used more intensively 
by people, This is especially problematic for big cats, us 
discussed in the next chapter. 


Summary and Conclusions 

1, Most cats are associated with forest habitat, I'ropical 
moist and dry foiests are pajlieulai ly importaiit. More 
vulnerable (Categories 1-3) species are associated with 
tropical rain forest than any other habitat type. Tropical 
Asia has underg()nc the highest rale of deforestation in 
the 1980s, and its moist and dry forests harbor more 
vulnerable species (Categories 1-3) than any other 


legiorial habitat type. Habitat conservation foi cats is 
a priority here. 

2. Tour habitat types ai^ of greatest importance for vul¬ 
nerable cats: tropical rain forest, major wetlands, tropi¬ 
cal montane complexes, and high alpine tundra. The 
first three types are declining in gh?bal area; the latter 
three habitats share the features of being small in over¬ 
all area, and locally patchy or insular. 

.V fdobal trends in habitat loss should not provoke undue 
pessimism as far as cat consei'vation is concerned. Cats 
appear lo be relatively llexible in their habitat require¬ 
ments, and can pei sist in many types of modified habi¬ 
tat. Research effort needs to be directed ar defining the 
common denominators which allow such persistence 
(c,g„ Projects 2 and 23 in the Action Plan, Part 111), 

4. No cat species appears to be imminently ihroutencd 
with extinction due to habitat loss, but significant 
threatened sub-populations may need immediate pro¬ 
tection through rcscrv'c creation. Status surveys should 
he conducted so that such populations can be identified: 
a number of priority projects in Part III are aimed at 
Ibis, iL is imperative that the establishment of new 
reserves closely involve local residents so that the 
elTeclivcness of the protected areas is not jeopardized, 

5. fhe protected area network plays an important role in 
conseiwing individual cat populations. However, if 
isolated, mosi reserves are too small to support mini¬ 
mum viable populations. Corridors which permit 
movement between otherwise isolated populations 
could substantially reduce their vulnerability. 
Research effon should be directed at idenii lying whejc 
con idors potentially exist and documenting their use 
(e.g., Projeels 3-4 and 50), 

6. Protected areas cover only a minority of cat species 
ranges: most cats occur outside of protected areas, in 
human modified habitat. Conservation of cals is thus 
inextricably linked to development in both rich and 
poor countries. Cat specialists should become more 
involved in the development process. I'heir role is to 
KStudy conflicts between people and cals, and to iden¬ 
tify ways to reduce those conllicls so that biUh people 
and predators can coexist. This is the siibjeei of the 
following chapter. 
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Parti I 

Major Issues in Cat Conservation 

Chapter 2 

Management of Big Cats Near People 


Introduction 

Conflict between livestock owners und predators lins 
existed since food aniniuls were UrsL domcsticjLed around 
9.()0() years ago* Domesticated animals have reduced 
escape abilities compared to wild herbivores, and arc 
exceptionally vulnerable to predation, which is a problem 
wherever wild cats and livestock share range. I'he previ¬ 
ous chapter showed that most cats occur outside protected 
areasH and that most habitat outside protected areas has 
been modified by ha mans, livestock husbandry is a major 
form of land use, and if livestock replaces wild prey it 
becomes the chief suitable sustenance for eats. This is 
especially true for big cats—many smaller cats subsist on 
rodents, which can increase under some forms of agricul¬ 
ture and livestock husbandry. Peoples' persecution of the 
larger cars for predation on livestock, or for the danger 
they can pose to human life, is the final step in the process 
of their disappeanmee t>utside protected areas, which starts 
with habitat loss and fragmentation. To prevent further 
erosion of cat range and numbers, ways must be found for 
people and cats to live together. 

Laws against indiscriminate killing of big cats are one 
of the primary reasons that populations still exist near peo¬ 
ple. Hnforcemeni oi protective measures for cals will 
always be a fundamental component of managing these 
populations, and conservation of cats living near people 
could be greatly improved with sufficient resources and 
training hir national and local government wildlife author¬ 
ities, This is parliciilarly true for developing countries 
with impoverished people and limited resources to spend 
on wildlife conservation. It is imperative that countries 
which have well-managed and successful wildlife protec¬ 
tion programs increase their financial and technical assis¬ 
tance to those which do not. This can only be of benefit 
ro cat conservation. 

However, laws protecting cats and their prey from 
indiscriminaie killiTig are often not sufncjejit to curb the 
fundamental pressures leading to their decline outside pro¬ 
tected areas. Where cats arc perceived us a nuisance 4}r an 


economic liability, people take the law into their own 
hands. This chapter thus focuses on two strategies to 
encourage people to tolemic the presence of cals. 

hirst, the pR^bleni ol cal predation, on both livestock 
and people, is reviewed, and a number of measures which 
cun be taken to mitigate predation arc put forward. 
Management to reduce the impact of predation on live¬ 
stock is one of the most important elements of a cat con¬ 
servation strategy. Tlie extent of the predation problem is 
reviewed, and a number of mitigating measures evaluated. 
LSuch measures are aimed at halting direct persecution of 
cats, on the assumption that, if predation problems arc few, 
local people and land owners will leave cats alone. 
However, if livestock is safely protected, and there are no 
alternate suitable wild prey available, cats will still not be 
able to persist in such ai eas. 

It will not be possible for most governments Lo set aside 
much more of their wild lands from development. The 
second strategy, therefore, aims to provide incentives idr 
landowners to maintain wild lands with cat populations, 
rather than conven land to forms of use which are inhos¬ 
pitable lo cals. Since the conversion of wild lands is taking 
place for reasons which arc primarily economic, so too 
must be the incentives to conserve them instead. This is an 
emerging field in wildlife coiisei valioii, and pilot projects 
have been established based upon local people earning 
money from the sustainable use of species ranging from 
trees to iguanas lu butlerllies to antelope. However, eco¬ 
nomic incentives to specifically conserve cats are few, 
since cals more often have costs than value. Two olThe 
main options (tourism iind hunting) are reviewed, and fur¬ 
ther application discussed, A third, commercial trade in 
cut products, is reviewed in Chapter 4. 

Cat Predation on Livestock 

Persecution by humans in response to livestock predation, 
both actual and potential, has been a major factor result¬ 
ing in the disappcartince of big cats from large areas of 
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their former nmgc in historical limes, including the puina 
from eastern North America, the tiger from most of China, 
and the lion from north Africa and southwest Asia. Jn 
many cases, the big cats were declared vermin and boun¬ 
ties paid by the goveniment for skins, '['he recent rapid 
global increase in human numbers, and die concomitant 
spread of scLtlemenl, agriculture and other activities, have 
widened the arena where conflict between cats anti peo¬ 
ple occurs. In India, for example, which supports [S% of 
the world’s cattle and over half the world's tigers, the 
human population has risen by nearly 5(}7p since the initi¬ 
ation of Project Tiger in 1973 Uackson 1993a). 

Most cats—all the big cals, and many ol the small— 
take livestock, from horses and eaiile to poultry. 
Especially witJi ivgmxl tu the big cats, livestock predators 
are found to have been crippled by injuries, old age, or dis¬ 
ease, which could have been a handicap to their taking 
wild prey, Jim Corbett C1944), the famous hunter of tigers 
and leopards turned man-eaters in India, was one of the 
first to point out the link. Rabinowitz (1986) in Belize 
and Hoogesteijii er (1993) in Venezuela reported that 
more than half the jaguars killed for livestock predation 
(hai ihcy had examined had old head or body wounds. 
Most of the problem jaguars {n=13) oxaminod by 
Rabinow itz (1986) had head wounds., but none of the 
skulls of 17 non-problom jaguars had injuries. However, 
healthy cats also lake livestock (Hopkins 1989). 

Some Studies have shown that sloek-raidiiig cals are 
more likely to he males than females (Suminski 1982, 


Rabinowitz 1986)^ and more likely to be sub-adult than 
adult (Rabinowitz 1986), Othei^, such as Bown's (1983) 
survey of North American manageineni authorities on 
puma predatum, have found that adults of both sexes are 
more often implicated than younger animats. Perhaps 
SitioiTs (1977) observation that it is impossible to predict 
which cats will turn to stock raiding is still valid (Lindzey 
1987). Both Suminski (1982) and Rabinowitz (1986) 
observed that some big cats ignored available livestock 
prey, while others became "addicled." Of nine leopards 
moniltircd by Mi/utani (1993) living on a Kenya ranch 
(where wild ungulate prey was available), only one habit¬ 
ually took livestock. 

On the other hand, in the special circumstances of 
ranching on the outskirts of pnaeeted arcus, the mo.sL likely 
stock raiders are dispersing sub-adults. For example, 
Anderson (1981) reported that male lions were destroyed 
outside the borders ufSoiilli AfriL’a\ Hluhluwe/Uinfolozi 
Game Reserve complex tw ice as often as females. Most of 
the males were less than three years old (20 out of 23). 
Sub-adult mules, having left the reserve, seldom returned, 
whereas there were over ,'>() incidents of females with cubs 
leaving and returning immediately. Males were found 
much further from the park boundary (mean of 23 km) 
than females (mean of 0.6 km). Slander (1990] classified 
lions from Namibia’s Etosha National Park which took 
livestock on border ranches as either occasional raiders 
(lions with known histories and no previous record of 
stock raiding) or problem animals (habitual raiders). The 



Cattls on ranchos in the Venezuelan llanos are allacked by jaguars and pumas, which are persecuted 
by ranchers as a result. 
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sex and ugc s(.fuelure of OLxasional aiders was similar to 
that ot the entire Litoshii population, with slightly more 
sub-adults of both sexes. Most problem animals, on the 
other hand, were sub-adult and adult males. Slander 
(I99(J: 41) described these lions as ' very wild and dilli¬ 
eu It to immobilize or destroy. They were,,.apparently 
aware of the dajigers involved." In India, sab-adult lions 
(both male and lemale) were signiticanily more likely than 
adults to raid livestock on the outskirts of the Gir Lion 
Sanctuary. Saherwal ei ai. (1994) concluded that the Gir 
lion population is at saturation density, and the sub-adults 
wcic seeking both lix)d and territory. 

Cat species differ in their livestock prey and niorlc of 
eaptum. Foi example, on a ranch in Bra/il, pumas killed 
mainly calveSn with some sheep, while jaguar kills were 
33% calves, 57% cows, and 10% oxen and hulls 
(Crawshaw and Quigley in prep,). Mizutaiii (1993j looked 
at predation by lions, leopards, and cheetahs on a mixed 
livestock ranch in the Kenyan highlands. One leopard 
climbed into the newborn calf enclosure to rake cuives, on 
average one per month. Leopards als<^ killed stray ani mal.s 
left tmtsidc the fenced enclosures at night. Lions roared 
outside the fenced enclosures holding cows and steers, 
causing the animals to panic and somerinics break through 
the fence. Cheetahs KK)k sheep rather than callle, attacking 
during the day when they were spread out grazing. All 
three cuts together took about I % of the ranch's total stock 
on an annual basis. 

On a large scale, livestt>ck losses to cats are generally 
low, of the order of <] -3% of total sUxT per year (Jackson 


ct a/. 1 994). Ginsberg and MacDonald ( 1990 ) came io a 
similar conclusion in their review of livestwk predation by 
canids. Rstimates of annual stock losses to pumas in the 
United States range from a high of 7% of sheep in a prtjb- 
lem urea ol s<njthwestern Utah (Bowns 1985) to a low ol 
(K3% of sheep in Nevada (Suminski 1982). Lvans (198,^) 
concluded that verified puma predations affect fewer than 
1% of ranches in New Mexico on an annual basis. 
Similarlyn predation by African wildcat and caracal 
accounted for the loss of only 1.1% (1,508 animals) of 
small livcstcKk held by fanners in the Nuwe-Roggeveld 
district of South AlVicu's Cape province in 1984-1985 
(Voister 1987), In Namibia, interviews wilh i anehci>, by 
the Veterinary Services Department of the Ministry of 
Agriculture (unpubl. data. Cheetah Conservation Fund) 
show that leopards and cheetahs were each responsible 
for an average annual loss of approximately 320 cattle and 
375 sheep and goats between 1986 and 1991. On a 
national level, the yearly losses to these two cats combined 
is equivalent to only 04)3%' olTolal callle holdings, and 
0.01% of total small stock. 

However, the impact of cal predaiion is highly vaii- 
ahle on the scale of individual livestock operations. For 
example, Hoogesteijn tiL (1993) compared cattle deaths 
on Venezuelan ranches. On the first ranch, deaths due to 
big cat predaiion were c<msiderably fewer than other 
causes of calf inoitality, and accounted for only of all 
losses or deaths. The ranch was well managed but, fol¬ 
lowing the owners declaration of a ban on hunting jaguar, 
(he pmporlion ordcatlis aUributablc to cats rose to 15% 



Goats, nicknamed “Billy the desert-maker," in a Nepalese wildfife reserve prevent regeneration of the 
forest, which is the vital habitat of tigers and their prey. 
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(aboLit 40 calves per year). However, the owner niain- 
laiiied Ihe hunting ban. On another ranch, smaller than 
the Hrst and situated in a more agriculturally developed 
area, cat predation accounted for 31 of calf losses or 
deaths (between 1-6 calves per yciir)* Big cats were resi¬ 
dent on the first rajiclu but !iot oji the secojid. 

While ihc econoinic impact of livestock predation can 
be significant even for larger industrialized ranches, on a 
smaller scale, particularly in developing countries, the loss 
of just a few domestic animals cun be a major setback. 
Oh (1994) surveyed villages in Nepal's Manang District, 
situated within the Annapurna Conservation Area, the 
largest reserve in Nepal for snow leopards. He reccjided 72 
animals lost to snow leopards in 1989-1990, representing 
2.6% of the livestock held by 102 households, with a total 
value of U.S. S3,866, This represents an average house¬ 
hold loss of 0.7 animals, valued at about $38—a substan¬ 
tial amount for the local people in a country where the 
average rural annual income is just $122 (Anon, 1990a), 
among the lowesl in the world. Some households were 
affected more than others. One family lost two adult 
horses in one attack, with an economic value equivalent 
to six limes the average rural annual income, while another 
lost 11 goats, representing 20% of their livestock, These 
losses were serious enough to upset the household 
economies tor several years. The high value of these 
losses led to considerable antipathy toward snow leopards 
on the purl of U)cal villagers: 97% wished to see sfkjw 
leopards eradicated. 

Similarly, the area of Namibia fonnerly known as 
Bush man I and is largely undeveloped, with only subsis¬ 
ts nee 1 i vestoc k hxi sb andry. I n eastern Bushman! and. t here 
are only 29 villages, with average stock holdings of 16 cat¬ 
tle and two horses. In 1992-1993, lions killed livestock 
on nine occastans, taking eight cattle (1.7% of the total 
number kept in eastern BushmanUind) and four horses 
(9,3% of the total). The affected villages suffered an eco¬ 
nomic loss of U.S, $56 (Slander 1993), However, the 
Ju/'lioan residents have little cash income, and still depend 
mainly on hunting (20%) and gathering (80%). The loss 
chiefly represents a setback to efforts to establish a sus¬ 
tainable cattle industry for food supplementalitni (Anon. 

1992d), '('he losses contributed to the desire of 84% of vil¬ 
lagers surveyed that lions be eliminated (Slander 1993), 

Local antipathy toward cats as predators is niagiiincd 
by the phenomenon of surplus killing. When a cat breaks 
info a fenced enclosure and encounters large numbers of 
prey animals, it will sometimes kill more than it needs to 
eat. Fenced animals cannot e.scape the predator, and their 
panicked Trnweinents rctK^tfcdly stimtiiafe the cat's killing 
instincts. Surplus killing is a rather frequent phenome- 
no[i: it is connnon for pumas in Noitli America to kill muie 
than one animal per attack if small stock (sheep, goats, 
poultry) are involved, but with cattle, most kills iire single 


animals (Sitton c/ aL 1978. Bowns 1985, Jalkol/y ol, 
1992), In South Africa, Stuart (1986) found that 73%' of 
104 livestock kills by leopards and 22%^ of 79 caracal kills 
(mostly sheep) in Cape province were of two or more 
stock animals. One Jeopard killed 51 sheep and lambs, 
while caraeal.s liavc been recorded to kill 21 and 22 sheep 
in single incidents (Skinner 1979, Stuart 1986). Olher 
spectacular examples include single pumas killing 59 
sheep (mostly lambs) in Nevada (Suminski 1982), and 420 
chickens in Canada (Jalkotzy c; rtL J992). In Tiber, the 
killing of 107 sheep by one snow leopaid in a single night 
was reported (Jackson pt al. 1994), and a snow leopard in 
Ladakh was known to have killed 40 sheep and goats (Fox 
and Chundawat 1988). Guggisberg (1961) reports six 
lions killing 51 ostnehes kept in an enclosure. In all these 
incidents, only a small proportion of the animals killed 
were actually eaten. 

To sum up, livestock predation is a significant prob¬ 
lem on a local, rather than nationaJ or regional, level It 
causes the greatest amount of economic hardship in 
poorer, developing regions with few livestock per house¬ 
hold, Predation incidents can arouse considerable hostility 
toward wild cats. 

Management to Minimize the 
Problem of Livestock Losses 
to Big Cats 

The traditional response to livestock predation has been 
to attempt to eliminate all predators in the area, Nowak 
(1976) has dtx:umenfcd that gcTvernnienL-sponsotx^d preda¬ 
tor control efforts in western North America were respon¬ 
sible for the death of nearly 67,(K)(> pumas between 190? 
and 1978, However, it is rather surprising, given historical 
success in eradicating populations, that more modern 
attempts have generally failed (Lind/ey 1987). For exam¬ 
ple, the complete elimination of pumas from problem 
regions in New Mexico has been attempted three times— 
twice to protect dome.stic sheep and once to protect wild 
sheep. None of these reinovjils resiil1e.<l in n reduction of 
predation (Evans 1983), and pumas are still there today. 
One reason may be that the vacuum was rapidly filled by 
immigrants from neighboring areas, such as occurred 
when lions wci'c culled from a section of South Africa's 
Kruger National Park (Smuts 1978). Another may he that 
big eats eventually adapt to persecution, and become more 
secretive and more difficult to catch. 

Nowadays, manageiTicnt measures to minimize live¬ 
stock predation take three foims: attempts to eliminate the 
specific animals causing the damage: improved anti-pi^a- 
torand general livestock management; and compensation 
for livestock Lost to predators. 
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Problem Animal Control 

In most cat ran^e states, it is permissible far predators 
which Uike livestock to be killed or removed. Regulations 
vary as to whether the livestock owner liimself may take 
action, or must call upon □ government animat control oJfi- 
cer 10 do the killing, and to whal degree predation must 
be verified before elimination of the problem aninial is 
sanctioned. 'I'hc Ibllowing exatiipJes give an indication of 
the range of variation. 

In fndia, pmdiLtioii on cattle is common news in all purls 
of the country (Sawarkar 1986), which supports 15% of 
the worldks people. 15%^ of the w^orld’s caulc, and 54% of 
the world's tigers. The government has prohibited the 
killing of big cats: the only exception is elimination of a 
eonfirmed. deliberate man-eater, In extreme (and rare) 
cases of persislcnl livestt>ck predation, the offending ani¬ 
mal may be captured and eiiher li aaslocatcd to u reserve or 
given to a /oo (S. Deb Roy, pci-s.comiri.). 

In Namibia, cheetahs are significant problem animals, 
and land owjjers are permitted to kill cheetahs pmlect 
the life of livestock, poultry, or domestic animal...while the 
life of such livestock is actually being threatened^ The 
owner is then required to report to the nearest wildlife 
authority within It) days to obtain a permit for possession 
of the skin (Nature Conscrvalion Ordinance, 1975). The 
governmeni does not verify specific predation incidents, 
iilthoLigh predation is monitored in a general way thiough 
Iwice-annual visits of veterinary control officers lo every 
commercial nmch in Namibia. Lions and leopards are not 


etirrcnlly listed as protected game, and land owners may 
legally kill them in response to livestock predation with 
no otHeial rcpKirting requirement, 

Bodi approache.s have their problems. The problem in 
Namibia is that the munagenicnt strategy docs not prevenl 
indiscriminate killing, resulting in the hvss of large num¬ 
bers of chcclahs which arc not piubkni animaLs. Most 
cheetahs end up being shot in a trap, rather than killed in 
the act <if predatHin (L. Markcr-Kraiis ift Hrt 1993). Over 
5,6CK) chcclahs were killed in the period 1980-1991, 
according U> olTicial statistics (Govi. of Namibia 1992). 
Some mnehers have gone to a lot of trouble: over the .same 
period, one rancher killed 175 cheetahs on his properly, 
an average of 16animals a year (Kraus and Marker-Kraus 
1992). The number of cheetahs killed annually in Namibia 
shows a declining tiend, down fiom 850 in 1982 to 301 in 
1990, probably ijidieuling a declining population. 

In India, It can take a long rime for an official to airive 
ai ilio scene of the predation, and in practice they often 
never arrive. The degree to which people take the law 
into their own hands and kill big cats unknown. Because 
of the danger of increasing illegal persecution of cats, 
Johnsingh et al. (1991) and Saberwal cj' ai (1994) urge 
that the authorities attempt to eliminate problem animals, 
as quickly as possible, livespective of the species involved. 

In practice, problem animal control is most efficient, 
in terms of miiiiini?;ing livestt>ck predation as well as con¬ 
serving cats, when the actual problem animal is targeUed, 
It is best to target problem animals specifically because 
they may lead others t<^ kill livestock. For example, wn'lh 



Puma captured for attacking livestock on a Venezuelan ranch. 
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Boxi 

Predators and Farmers 

South Africa's Endangered Wildlife Trust has produced 
an information booklet for livestock keepers entitled 
Predators and Farmers (Bowland et aL 1993), The 
booklet is useful and the information is well presented: 
it deserves imitation elsewhere. The first part consists of 
brief accounts, with distribution maps and photos, of 
large and small carnivores found in the region, with 
notes on their beneficial activities. The booklet expiains 
the importance of determining whether the prey animal 
was kiiled by a predator or died of other causes and was 
just fed upon, and explains how to determine this by 
skinning the carcass and looking for mortal wounds and 
other evidence. 

The book contains photos illustrating the various preda¬ 
tor “signatures": for example, in comparison to other 


predators, cat species are much more likely to feed 
upon a prey animal's inner and/or outer thighs in a 
"clean and lid/' manner. Paw prints and hairs of each 
carnivore species are drawn clearly to aid diagnosis. 
The book emphasizes that predator control efforts can 
be costly, and that before undertaking any action a 
farmer should compare the costs of losses to preda¬ 
tors with the costs of predator control. He may find ha 
can live with certain levels of predation, but more often 
some form of predator controf is necessary. 

Predators and Farmers is available from the 
Endangered Wildlife Trust, Private Bag x 11, Parkview 
2122, South Africa. 


lions, Stnndcr (I ^9(1) found thoccassional raiders some- 
limes accompanied problem males on forays inlo caUle 
ranches. Hemales which take lo livestock predation may 
reach their ciihs to kili stock. 

While il is best to have an expert Iracker and idenlify 
the animal, this is not always feasible. Many cats will 
return to a kill if it is left alone: this is probably the best 
way 10 idenlify the actual killer, all[K>ugh the kill may be 
irivesti[!atcd by another, iniKx:enl predator. Well-trained 
dogs may also be able to pick up and follow ihe scenr trad 
of a cal which does not return to a kill (SluarL 19fi2). 

One innovation for targeting problem animals is the 
toxic col [an a broad collar put around the necks of domes¬ 
tic animals, with a capsule of powerful poison attached 
where the collar runs under the aniinars throat. Cats gen¬ 
erally kill larger livcsh^ck with a throat bite, and arc poi¬ 
soned when they bite through the collar and its capsule. 
Such collars iu e u.scd in .some developed countrie.s, includ¬ 
ing Prance, The U.S., and South Africa. This allows the 
livestock owner to target actual livestock killers, without 
having to involve a government problem animal officer— 
such people, if they exist at all, are usually too few or too 
busy to respond to all reported predation incidents effi¬ 
ciently. Collars could be made available to ranchers at 
low, subsidized rates* 

A similar technique is the placing of traps, cithei^ lethal 
or sLcel-jaw traps, near livestock ureas, but these traps ate 
often indiscriminate and may catch innocent animals, R 
Mizutani (tn !iff. 1993) is experimenting with aversion 
training by injecting the carcasses of livestock killed by 


leopards with the nauseating substance lithium chloride. 
One leopard which killed a .sheep came back to eat the 
treated carcass and did not reiujTi to livestock killing. 

Rather than being eliminated, problem animals can be 
trailskx::itet[. Riit translocations have met with mixed suc¬ 
cess (JJamilton 1976, Seidenstickcr r*! (jf. 1976, Milks 
1991, Anderson 1992). Habitual problem animals often 
return to stock-killing (Rabinowilz 1986, Slander 1990). 
Slander { 1990) was able to return occasional l aidcvs to 
their home ranges within Etosha National Park, with i)tily 
one of 12 translocated lions resuming stock raiding. 
However, in practice, the original home range ol u wan¬ 
dering predator will seldtim be known. Translocation is 
discussed in greater detail in Chapter 6. 

Improving General Anti-predator 
Livestock Management 

Livestock owners may exaggerate their losses to big cats 
by including Josses due to other causes, including poor 
management techniques. Even on the conservation- 
minded ranch in Venezuela mentioned earlier, where 
jaguar hunting was banned despite an increase in calf 
losses, ranch managers estimated annual losses to big cats 
at 200 animals, but careful investigation of carcasses by 
HcKigcstcijn (V cti (1993) showed that only 40 calves a yeiu' 
were killed by cats. I looge.steijn aL (1993) listed other 
causes ofcalf los.s as: injuries inflicted during round-up or 
transportation, snake bite, drowning, disease, and slaiigh- 
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ter forliuman corisLimpliun. Mi/ulani (1993) adtlfs Ihcfl 
to the hst, L, Marker-Kraus {in hit, 1993) cites le^! injuries 
cau,sed by fulling into burrows (common in arid regions), 
abortions in cattle and small slock, poisonous plants, and 
birthing problems with first-lime heifers. Other predutoi's 
may turn out to have a more significant impact than eats: in 
a problem ztJiie in southwestern Utah, for example, it was 
estimated that coyotes were resptmsible for 92% of sheep 
losses, and pumas for 7% (Bowns 1985). In California, 
domestic dogs are j esponsible for more sheep deaths than 
pumas (Trulio 1989). 

By improving basic livcstcx;k inanagcmem, owners can 
reduce losses to causes other than big cats, and increase 
their profitability. Such measures include vaccination of 
livestock against disease, and improved husbandry mea¬ 
sures In increase pregnancy and juvenile survival rates. 
For example, Hoogesteijn et ai (J 993) noted that only 40- 
50% of beef cattle pregnancies in the Venezuelan llanos 
arc successful, and only 3(^40% of calves reach breeding 
age. L. Marker Kraus (/>; litL 1993) reports a 55% calv¬ 
ing rate in Namibia; in other words, 45% of heifers that 
could reproduce do not do so. 

With specific regard to improving anti-predator man¬ 
agement, the following general principles can be recom¬ 
mended (Stuart 1982, Evans 1983, Bowns 1985, Ginsberg 
and MacDonald 1990, Oli 1991, Kraus and Marker-Kraus 
1992, Quigley and Crawshaw 1992, Bowland i^r aL 1983, 
Hoogesteijn et ai. 1993, Miziitani 1993, Jackson er tti. 
m4: see Box): 

Proper disposal of livestock carcasses so that predators 
do not act]uire a taste for livestock; 

Changing from cow-calf to steer operations where 
losses to big cats are heavy; 

Guards or guard dogs for daytime grazing (or even, as 
the Cheetah Conservation Fund of Namibia has sug¬ 
gested, donkeys or baboons); 

Controlling birth seasons rather than allowing births to 
take place randomly; 

Keeping cows and calves under closer supervision 
when calves are young, and away from areas of thick 
vegetation or rough Icnain where cuts may lurk; 
Keeping, rather than selling or trading, experienced 
herd lead animals, so that they can teach appropriately 
cautious behavior to younger animals; 

Keeping a few cows or steers witli horns in the calving 
herd: 

Rounding up livestock at nighl into soundly fenced 
enclosures and posting armed guards with lights; 
Improving the security of fenced enclosures through 
better fencing, including, where economic, electric; 
Permitting wild prey species to co-exist with domestic 
livestock; 

Fencing off ranch areas which adjoin prime cat habi¬ 
tat, or avoiding grazing in such area. 



Mountain Non killed in Utah 


Compensation for Livestock Losses 

Paying compensation for livestock losses is a way of 
encouraging land owners or local people to tolerate preda¬ 
tor presence. In some places, compensation is paid by the 
national or local goveniment, while In others, ci)mpcnsa- 
tioii is paid by conservation groups. Compensation can 
be an effective tool when it is not abused. Several com¬ 
pensation progams arc reviewed below* 

When lynx were reintroduced in France, Switzerland, 
and Austria, sheep losses provoked great hostility from 
farmers towards lynx conservation. Although sheep losses 
were low (4JJ0 lost in Switzerland over 15 years) compmed 
to annual hveslcKjk losses to lynx and other predators else¬ 
where in Europe, farmers raised a great outcry which 
threatened the success of lynx reinlixxluclion. Compensa¬ 
tion was paid voluntarily in Switzerland by the Swiss 
League for Protection of Nature, and in France by WWF- 
France, In 1988, the national and local Swiss governments 
ltK)k responsibility for paying compensation. At the pre¬ 
sent time, Switzerland pays out ahoni U.S* $18,(M)0 annu¬ 
ally as compensation for lynx kills, a small sum cojiipared 
with the nearly $35,0()0*00() invested annually us a subsidy 
for sheep husbandry* Compensation is thus not a major 
economic outlay, and has helped to smooth public accep- 
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tiincc af the lynx (Breitenmoser and Breitenmoser- 

Wiiislen 1990). 

Jn North America^ two American slates (Wyoming and 
Colorado) and one Canadian province (Alberta) pay com¬ 
pensation for livestock losses to pumas, in Alberta, the 
Livestock Predator Compensation Program covers only 
food-producing slock (i.c* cases of predation on dogs or 
horses arc not covered), and niarkei value ol’a loss must 
exceed CA $1(MJ (U.S. Si72) per calendar year. Reported 
incidents of predation are investigated by provincial 
wildlife officials, and claims for compensation are 
reviewed by one of two regional committees composed of 
private producers and govcriiinent representatives from 
animal health, production, and wildlife management inter¬ 
ests. Losses are judged as *'confirmed kill," “'probahle 
kill," or "missing aniiiialf' and include livestock fatality, 
injury from which recovery is deemed improbable, and the 
disappearance of animals in conjunction with confirmed 
kills or injuries- Since June 1990, the program has paid 
100% com pens at ton for confirmed kills, 50% compensa¬ 
tion A>r probable kills, and no compensation for missing 
aiiiEiials (previously, 30% compensation was paid). Fixim 
1974-19B7, 61 claims for puma predation were approved 
for compensation, an average of 4.4 per year. For every 
approved puma claim, there were five wolf, 13 bear, and 
42 coyote claims approved between 1974-1983 (Pali et 
ai 1988), Annually, total compensation for puma kills 
averages only CA $1,617 (U.S. $1,171: Jalkoizy et cd. 

1992)- In Colorado, annual ctimpensalion paid for puma 
kills is considerably higher: U.S, $4S,000 in 1990-1991 
(Hansen 1992), Hansen (1992:62) intei^iewcd J, Talbotf 
Assistant Chief Warden for the Wyoming Fish and Game 
Department, about the effectiveness of compensation in 
terms of puma conservation, Talbott believed that 
Wyoming's program "increases tolerance of the ctnigars 
and helps ranchers view them as a bona fide wildlife 
resource that people like to see out there," 

A major issue in North America is that puina preda¬ 
tion often lakes place on miiiimaJly supervised public 
lands leased to private individuals for livestock grazing, 
Fxpenses of livestock compensation programs extend 
considerably beyond the actual compensation paid out, 
and include costs of monitoring, verificalicn, ncgolialion 
of compensation, and adminislraiion. In its puma man- 
agemeni plan, the government of Alberta province 
(Jalkotzy erai 1992) gives predator control measures low¬ 
est priority on public grazing leases, although compensa¬ 
tion is slill paid. The California- based Mountain Lion 
Foundation suggests that occasional losses of livestock to 
pumas on grazing lands leased by the public be tolerated 
by the owners as "part of the price of doing business" 
(Hansen 1992: 111), 

In India, stale governments are responsible for dealing 

with livestock predation according to guidelines issued by 


the central government. When an incident is reported, a 
wildlife official carries out an investigation in ihe presence 
of the complainant and some other villagers. No eotnpen- 
sation is payable if the incident occurred inside a protected 
area, or the carcass has been disturbed in any way- The 
amount paid out varies fnim state to stale and is related ui 
the age and sex of the animal and i(s intrinsic value—e.g,, 
compensation is higher for milch cows atid bulTdlues, and 
draught animals. It is difficult to evaluate the success of 
these programs. In the Gir Forest area, Joslin (1984) 
declared that the compensation scheme for livestock losses 
was of limited practical benefit to herdsmen, A decade 
later, the situalion had not improved; 81% of Gir area vil- 
lagers interviewed by Saberwal ei uL ( 1994) said they did 
nnl biMher to file claims. The problems they cited included 
low level of compensation in comparison to the purchase 
price of replacement animals; excessive travel to report 
losses; the likelihood that an official would not be available 
to register a report of livestock predation within the manda¬ 
tory reporting period (24 hours); subjective assessments 
by officials of the worth of predated livestt>ck; and diffi- 
eitllies associated wilh receiving payment for settlements. 

Somewhat similar to official compensation is piivate 
insurance for livestock losses- However, it is doubtful 
whether any individual owner sustains high enough losses 
from cat predation to warrant paying for such insurance. 
On the other hand, in at least one area of Canada's 
province of British Columbia, sheep losses to coyole pro- 
dal ion were so high that insurance coverage was with¬ 
drawn (I, Ross in lift. 1993), 

Paying hvesttjok conipeiisation can be a relatively low- 
cosi way to encourage livestock owners to tolerate the 
presence of eats, for, even with the most advanced slock 
husbandry, some losses to predators are likely to occur. 
01 i (1991) reviewed various management options avail¬ 
able to reduce livestock predation by snow leopards in 
Nepafs Annapurna Conservalion Area, and concluded 
that a livestock compensation fund, locally administered, 
had the best potential to reduce the conllici between local 
people and snow leopards. He suggested that a Know 
[.eopard Conservation Committee be formed of prominent 
village represeiUaLives, an NGO representative (Aunn- 
puriia Conservation Area Project), and the local whidlife 
authority. If would he up to the Committee to develop the 
details of the scheme (procedures for claim, levels of reim- 
hursemenU etcj and inform the villagers about it. Oh sug¬ 
gested that compensation be paid only for verified snow 
leopard livestock kills in cases whej'c appropriate ineusui'cs 
were taken to avoid predators, and not be paid for the loss 
of male yaks or oxen left iinaUcnded fhnuighoul Ihe year, 
the loss of an animal not corralled at night, or the loss of an 
old, injured, diseased, or otherwise dying animal. The 
scheme should be simple enough lo pennit illiterate vil¬ 
lagers tu niiike claims properly, but effective enough to 
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detect and discourage abuse, 

Oli discussed both the pros and cons of his compcnsa- 
li4Mi idea, which arc a useful summary forcompensafion 
schemes in general. TJie merits of the compensation pro¬ 
gram include: (1) it is the management method most 
acceptable to the community (as snow leopards cannot 
legally be eradicated); (2) it involves a direct financial 
incentive, so that livestock owners are more likely to coop¬ 
erate with laws protecting the snow leopard; (3) the 
scheme invtilves an endowment fund, with the interest 
u.sed to pay compensatifm, so that it is sustainable; (4) the 
management committee will consist mainly of local rep¬ 
resentatives, so conservationists will not solely he held 
responsible for any perceived shortcomings in the scheme; 
(5) as the management committee will act as a liaison 
between the conservation authority and local people, it will 
aid implomentatjon of other ^;onservalien measures. 

Drawbacks of coiTipensalioii include: (1) livestock 
losses from any cause may have to be compensated 
because it is impossible to go to the site and determine the 
actual cause of death on all occasions; (2) false claims 
could be difficult to detect, and compensation of such 
would set a bad precedent; (3) it is possible that local peo¬ 
ple will accept compensation but continue to kill snow 
le<jpards secretly, and it would he difficult to determine 
that this was happening: (4) management committee mem¬ 
bers might use their position to political advantage, loading 
to a general loss of faith in the compensation scheme; (5) if 
the committee fails to function efficiently and impartially, 
it will rctloci badly on the conservation authority. 


Programs Which Make 
Wild Lands an Economically 
Competitive Form of 
Land Use 

Conservation of cats outside protected aicas will be a bat¬ 
tle of attrition, especially for die big cals, where die wild 
prey base has been eliminated. If wild ungulates are killed 
olT to make room for cattle, there is little hope that cat pop¬ 
ulations will persist in these areas. If protective livestock 
management works, there will be nothing for the cats to eat. 
For this reason, the recent and increasing interest on the 
part of the conservation community in promoting ways in 
which wild lands, with their full complement of species, 
can be un ccoiioniically competitive form of land use, is 
ol^ great significance. Perhaps the best example of how 
successful such policies can be arc the state-owned and 
private hunting concessions in North America and Euwpe, 
Considerable revenue is generated from the sale of hunting 
licenses and other associated infrastructure for the bud¬ 
gets of wildlife Eiuthoriiies, Tcurism is also significnnU but 
not to such a high degree as in piotected areas. 

In terms of cat conservation, however, the most promis¬ 
ing examples arc projects in developing countries which 
work with local people so that use of wild lands is not only 
sustainable, but also profitable. Such programs concen¬ 
trate on the economic and resource values of wild plants 
and animals, particularly the huge ungulates, A key con- 



Tourist meets a tiger in Irkdia. Controlled tourism can promote wildlife conservation. 
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Tourists viewing lions on a zebra kill in east Africa, where wildlife tourism is a major source of foreign 
exchange, but requires slricfer control. 


cept is that landowners must benefil economically from 
wildlife if they arc to refrain from convening wild habitat 
to other forms of land use. This concept is operative not 
only in development-oriented programs like Ziinhabwe’s 
CAMPFIRE (Connniinal Areas Management Plan for 
Indigenous Rcsoiirees), hut also in a growing eoinmorciul 
interest in converting African cattle farms to game farms. 

While these new dcvclopmenis in conservation arc 
exciting, their contribution to cat conservation has yet to be 
proven. Cats themselves have limited economic value, 
and most game farms and organized wildlife producer 
cornniunitics rely on llic value of large wild ungulates as 
meat and trophy animals, although there are numerous 
other values to be derived from wild animals and plants. 
While it is these types of schemes which have the greatest 
potential to contribute to cat conservation outside pro¬ 
tected areas (since populations of cat prey species arc con¬ 
served), it is possible that local managers will sec cat 
predation much the way livestock owners do: as an unac¬ 
ceptable cost of doing business. In southern Africa, for 
example, most gume fanns, especially those managed for 
meat production, but also those with valuable trophy ante¬ 
lope, do not tolerate big cats. 

Specific economic incentives lo (..onsci ve cats are few. 
One is the value of their fur. This value is limited by 
iniernational trade restrictions and declining public 


demand as a rc^uh of conservation campaigns. The only 
examples of managed commercial cal fur harvest, the bob¬ 
cat and Canadian lynx, arc discussed in Chapter 4, rhe 
only other economic values of cats are tourism and trophy 
hunting: these arc discussed below, wilh specific reference 
to their contribution toward conservation of cheetahs on 
private land in Namibia as a case study* 


Tourism and Trophy Hunting 

There aic tew places in the world, apiirl frt>in savannah and 
some other non-foresled parts of sub-Saharan Africa, 
where cals are easily visible, although the knowledge that 
they are present, and the chance of catching a fleeling 
glimpse and finding tracks, adds a special attraction to 
wildlife areas* Where tourists can expect to see big cals, 
these species have a signiricant role, and generate revenue. 
Over a decade ago. Thresher (1982) calculated the tourist 
value of a male lion in Kenya's Amboseli National Park 
lo be U.S. $128,750. He surveyed tourisls visiting ihc 
park, found that most desired lo see full-grown male lions 
with manes, and that they spent about 2.5% of 

their game-watching lime observing such lions. He 
derived his dollar figure by allocating responsibility for 
2.5% of the park's artnual income to male lions, divided hy 
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the number of lions in the park, and multiplied by a lifes¬ 
pan of 10 years. This is, of course, a highly iheorotical 
exercise, The park would noi necessarily lose 2.5% of its 
income if lions were to decline or disappear although it 
might lose more. 

Martin and dc Mculcnaer (1988) calculated that a leop¬ 
ard was worth U.S. $50,000 annually to the privately- 
owned Londolo/i Game Reserve in South Africa, 
assuming the highly-visible leopard there to be fesponsible 
for one-fifth of the net profit of U.S, $250*000 a year. 
However, they declare that inost countries in Africa lose 
money from wildlife tourism when the full costs are taken 
into account* thus suggesting that leopards in general have 
negative value. 

In India, the secretive tiger has become visible in a few 
reserves as a result of clTcclive protection and the habitu- 
ation oi soinc individuals to the approach of people in 
vehicles or on elephants. These reserves have generated 
loud si revenue but, apart from some employ merit in hotels 
or as drivers, local cojnmunities have not benenitcd, and 
the wildlife authorities have not received any significant 
contribution towards reserve management costs. 

Nainibia is home to an estimated 2*500 cheetahs, with 
the vast majority of the population found on privaie com¬ 
mercial cattle ranches (Morsbach 1987), Such privaie 
lands, where other large predators (lion and hyena) have 
disappeared, arc thought to be of critical importance to 
conserving viable populations of cheetah* w hose numbers 
may be limiied by these coiiipeliiig predators in reserves. 
Wildlife murism {including both camera and riHe safari,^) 
is a major sector of the Namibian economy (Berry l991c), 
and a recently established NGO, the Clieetuli Conservation 
Hund, is attempting to promote the country as "'the chee¬ 
tah capital of the world." A major tend of national 
wildlife policy is ill at liindowners aie encouraged lo main¬ 
tain wildlife on their pnipcrty and to reap economic bene¬ 
fits from it* Cheetahs in Namibia arc thus an ideal case 
study ot^ the contribiLlion economic value can make lo cat 
conservation. If such a strategy is to work anywhere in 
the world, Namibia stands a good chance, 

Huwever* tourism on private land faces slilT cojnpeti- 
tion from larger, more spectacular prolecled areas* and cats 
on private game farms or on relatively undeveloped com¬ 
munal lands aIniosl assuredly attract fewer tourists than in 
pmtccted areas* If tourists coming to Namibia want to see 
cheetahs and can make only one stop, they are far more 
likely lo go to Etosha National Park rather than a game 
farm* The decision lo visit a game farm is likely to be 
more telated to the quality of amenities offered rather than 
the presence of cheetahs. Many giiesl farms in Namibia 
keep semi-tamc chect;ihs around their premises. Such ani- 
Jiials arc a strong attraction after the hands-off policies of 
national parks and reserves, but game farms can keep tame 
cheetahs without keeping wild ones. As previously men¬ 


tioned* game farm managers are often opposed to keeping 
cheetahs and other predators because they prey on valuable 
anielope* usually purchased by the manager* 

Tourism is an industry subject to a host of vagaries, 
most importantly the state of the economy of developed 
countries from where most tourists originate. While 
tourism is currently on the rise in Namibia* future growth 
is unpredictable, and in the end has little to do with chee¬ 
tahs. It can be concluded from this discussion that tourism 
docs make a contribution to conservation of cheetahs on 
private lands, but ii is a small one. Moreover* the more 
countries with cheetahs on privaie lands which duplicate 
Namibia's private game fui'm strategy, the more likely the 
value of a cheetah will fall due to competition for a lim¬ 
ited resource (tourists). 

A number of African countries permit sport hunting of 
lion, leopard* and cheetah (Martin and de Meulenacj 1988), 
For cheetah and leopard* which are on CITES Appendix I* 
hunters arc able to lake their trophies back home under a 
quota system approved by CITES. Tiophy hunters spend 
con,siderably more per capita in host countries than do 
lOLirisLs: Makoinbe (1994) notes lhai the price tag for a 21 - 
day lion hunting safari in Tanzania is around U,S. $35*000* 
much more than a tourist would spend visiting the coun¬ 
try. Moreover* hunting revenues can make a substantial 
canitribuliori to governmental incojiie. For example, in 
1990* governmcnl revenues I’rom hunting licenses in 
Tan/iiniu amounted to some U.S. $4,5(>0*O0(), more than 
twice die revenue earned fioni the national parks system 
($l,9O0dX)O: Makombe 1994). Revenue from sport hunt¬ 
ing can be a key part of sustainable use of wildlands 
schemes. In a review of sport hunting as a sustainable use 
of wildlife, Edwards and Allen (1992) report that commu¬ 
nities participating in the (CAMPFIRE) program earned 
$4*000*000 from sport hunting in 1990-1991* leprescnting 
about $4O0 per household. In some communities, this rep¬ 
resented a doubling of annual household income. 

Namibia has a well-developed sport hunting industry. 
From 1983-1991, safari hunters took an average of 21 
cheetahs per year (Govt, of Namibia J992)* Most of these 
were shot on private land, although mainly on game farms 
or hunting concessions rather than commercial cattle 
farms or communal land. While the total amount of 
money spent by a trophy hunter during his stay can be 
considerable* the trophy price for a cheetah is currently 
rather low* with a high of U*S. $1,500 and a low of .$600, 
In contrast* zoos sell live cheetahs for prices between LJ.S* 
$6,000-10,000. Moreover* in some cases* trophy animals 
were purchased from farmers who had trapped them* 
rather than tracked and hunted on a game farm (L. Marker 
Kraus in fin. 1993), 

In order for trophy hunting to play anything hut a minor 
role in cheetah conservation, cheetah trophy hunting 
would have to expand a good deal, especially into cattle 
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r:int:hes where mast cheetahs occur and cause the most 
pmblt^iiis. Till' Cheetah Ct>ii>ierviition Fund has been hold¬ 
ing clj^eussions with the PmJ’essional Hunters Association 
of Namibia regarding increasing promotion of the chee¬ 
tah as a trophy animal along with raising the trophy fee, 
with a portion of the fee to be channeled back into chee¬ 
tah ct>nscrvation (L. Marker-Kraus, pers. comm. 1994). 

While both tourism and trophy hunting help conserve 
cheetahs on private land in Nainibiku their cojiiributioii at 
present is of limited utility, and does not begin to com¬ 
pensate for the hundreds of cheetahs killed annually on 
cattle ranches a.s problem animals. If the contribution of 
economic use options for the conservation of cats outside 
protected areas is to be increased, specific cooperative 
effort on the part of conservationists and the tourism and 
trophy hunting industries is required. 

Martin and de Meuleiiaer (1988) stress that spon hunt¬ 
ing should not be considered a replacement for problem 
animal control in Africa because livestock predation tends 
to r>ccur at times when hunters arc not active, and they do 
not particularly like to hunt in heuvily-seuled iiiral areas. 
On the other hand. Swank and Teer (1988) proposed lim¬ 
ited andc<mLrolled sport hunting L>rproblem jaguars in 
Belize^ Brazil, Mexico, and Venezuela, arguing that the 
fees could provide a major portion of the finances needed 
by government agencies to implement management mca- 
suiics and, in p;irt, to compensate local people for cooper¬ 
ating in the plan, In India, Saberwal c/ aL (1994) 
considered the problem of local antipathy to problem 
Asiatic lions in the Gir Hurest to be ,su serious that they also 
suggested that the sp<irl hunt in g option be considered, 
despite the fact that the subspecies is very rare, and that 
no sport bunting of big cats is permitted in India. None of 
the countries named has implemented these proposals. 


Summary and Conclusions 

1. Most of the world's eats occur outside of protected 
areas, where the most direct threat is human persecu¬ 
tion. For the larger cats especially, active management 
tUid piMtection measures are needed to ensuiti their con¬ 
servation in areas used by people. 

2. Predation of livestock is the primary cause of people's 
intolerance of cats. Although on a large scale predation 
rates are fairly insignificant, averaging 0.1-3%, their 
importance is magnified at the level of individual own¬ 
ers, especially in developing countries. 1 o pKx>r people, 
the loss of just a few animals represents a major finan¬ 
cial setback, and prt^vides a strong incentive for exter¬ 
mination of car fw^pulalions 

3. Measuies to rninunize livesk>ck predation include prob¬ 
lem aniinal control, improving general anti-predator 


stock management, and paying compensation for live¬ 
stock taken by cals. There i.s relatively little material 
available about how to implement these measurcLS 
effectively (e,g,, see Action Plan ProjecLs 5, 32, 52, 74, 
93, and lf>2 in Parr Iff), 

4. Big cats are also ^'(crsecuted because they are a danger 
to people, and in some cases tigers, lions, and leopards 
have become man-eaters, specializing in human prey. 
In general, however, most attacks on people are the 
result of accidental, rather than deliberate, confronta¬ 
tions, A number ol suggestions are made for how peo¬ 
ple can avoid or escape big cat attacks (see Box I, Big 
Cat Attacks on People), 

5. Even if livestock predation can be minimized, the 
chances of cats surviving on unprotected lands lire slim 
if there air no wild prey Ihetr to support them. Fur this 
reason, the growing movement to develop economic 
incenlives to make maintenance of wild lands a viable 
alternative to agriculture and stock husbandry is a wel¬ 
come development. In most cases, conservation of wild 
ungulate populations for meat or trophy hunting is one 
of the best incentives, and this is of great potential sig¬ 
nificance for cat conservation. However, managers of 
wild game are likely to he as hostile toward cats as 
inanagei>i of domestic livestock, viewing predation as 
an Lirmecessary cosL Cat specialists should bccume 
involved in such cases to test ways to encourage the 
conservation of cals under these circumstances (see 
Action Plan Project 22). 

6. The economic values ^presented by cats themselves 
are few, consisting of tourism and hunting. Com¬ 
mercial hunting in North America for the fur trade is 
reviewed in Chapter 4. Tourism and trophy hunting 
can be an incentive for the conservation of cats on 
unprotected lands, but their impact is limited at present. 
If tourism iuid trophy hunting are to play a major ade in 
cat conservation, it will require that cal specialists coop¬ 
erate with the industries to work toward this goal (see 
Ac1 ion Plan Projects 31 and 33). 

7. ll i.s difficult to develop recommendations on conser¬ 
vation of cats outside protected areas, in parr because 
there is no profe.ssional disclipine which embraces the 
subject. Conservation of viable big cat populations 
near people is highly complex, but also extremely 
important. 3’he Cut Specialist Group has recognized 
this (CSG 1984, McNeely 1991), and a number of 
group members work on resolving human-predator 
conflicts, but none full-time. There needs to be more 
recognition of the significance of this subject, and 
development of a professional capacity to address the 
probiein (see Action Plan Ptxjjecl h). 
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Box 2 

Big Cat Attacks on People 


The Nature and Extent of the Problem 

Tigers, lions, and leopards have long been notorious 
for fatal attacks on people. They are frequently termed 
"man-eaters,” but the term is, in general, unjustified. The 
existence of dedicated man-eaters is a fact, but many 
fatal attacks are the result of a cat’s defensive reaction to 
the surprise appearance of a human. 

“Tiger" and “man-eater” have become almost synony¬ 
mous, although the number of attacks is remarkably low 
when the opportunity offered by human presence Is 
taken into account, One of the worst affected areas, 
the Sundarbans mangrove forests in eastern India, has 
an unofficial death toll of about 100 people per year— 
although this is perhaps exaggerated, the official aver- 
age being 36. While high, these figures have to be set 
against the fact that 35,000 people move through the 
Sundarbans each year (Chakrabarty 1992). 

McDougal (19B7) points out that there are certain 
regions where confiict between people and tigers has 
been historically minimal, and cases of man-eating are 
com pa rati vet V rare. He mentions Burma, Malaysia, 
Sumatra, Thailand, and Vietnam. On the other hand, 
southern and northeastern China, Singapore, and India 
have had serious and persistent man-eater probiems. 

At presenl^ two areas are noted for tiger attacks: the 
Sundarbans, and the district of Kheri in northern India, 
bordering southwestern Nepal. The two areas illustrate 
different aspects of the problem. 

The Sundarbans is an example of people moving into 
tiger range. There is no permanent habitation in the 
interior of the Sundarbans. People enter the forest to 
fish, cut wood, and to gather honey and other forest 
products. The only drinking water available is saline; 
high tides submerge targe areas twice daily; and pro¬ 
truding spiked air-breathing roots make walking diffi¬ 
cult. Nevertheless, although the area appears to hold 
ample wild prey, Sundarbans tigers have for centuries 
been known for unusually aggressive attacks on human 
visitors and deliberate man-eating. A French traveJter 
in India in the 17th century, Francis Bernier, recounted 
how tigers took fisherman from their boats (Bernier 
1670). In 1791, a British hunter was taken by a tiger in 
broad daylight while lunching with friends (The 
Gentleman's Magazine 1793). Such behavior still 


occurs, and has been documented by Chakrabarty 
(1992). Hendrichs (1975) and Chakrabarty (1992) spec¬ 
ulate that the aggressive nature of the Sundarbans tigers 
could be due to the effects of excessive salt imbibed 
while drinking. But this is discounted by others, and the 
Sundarbans tigers' historical predilection for humans 
could perhaps be more simply attributed to local “cul¬ 
ture," with cubs learning to identify humans as prey from 
their mothers. 

Given existing patterns of human use of the Sundarbans 
forests and the peculiar habitat conditions that exist, 
man-eating is unlikely to be eliminated, although it has 
declined to some extent in recent years as a result of 
better regulation of human activities and special mea¬ 
sures to deter tigers. However^ as already noted, tigers 
attack a relatively small percentage of the large number 
of people who knowingly venture into dangerous areas 
of the Sundarbans, and there are no records of tigers 
going out of the forests in search of human prey. 

The second case involves tigers moving into settled and 
cultivated areas. Dudhwa National Park, at the foot of 
the Himalayas in Lakhimpur-Kheri district of Uttar 
Pradesh, has become increasingly isolated from previ¬ 
ously contiguous areas of wild habitat in the last 40 
years, Surrounding grasslands have been converted to 
sugarcane cultivation right to the edge of the park. The 
park is home to a healthy tiger population, but dispersal 
to other areas has been disrupted by intensive human 
settlement and activity. Sugarcane fields attract wild 
ungulates from the park, which arc followed by tigers. 
Since the typical cultivation regime of sugarcane 
involves long periods of tranquility and relatively little 
human activity in the fields, tigers tend to become resi¬ 
dent and breed there, preying on any wild ungulates or 
cattle in the area, in such a situation, there is a high pos¬ 
sibility of confrontations between tigers and people 
entering the fields. Between 1978-1968, 197 people 
were killed and 33 '^man-eating” tigers shot in the 
Dudhwa area (Khushwah 1990). 

Lions in both Africa and India have attacked people and 
become man-eaters. Despite an epidemic of attacks in 
the early years of the 20th century, the Asian lions of 
the Gir Forest in Saurashtra, western India, have 
become renowned for their passivity. However, a new 
wave of attacks began in 1988, and up to March 1991 

Continued on next page 
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lions had mauled 120 people, oi whom 20 died (Ravi 
Chellam and Johnsingh 1993b). Tbe attacks have been 
linked to the decline of the local cattle population during 
a prolonged drought. The surviving cattle have been 
more carefully protected. This has led to more aggres¬ 
sive hunting by the lions, for which livestock has long 
formed an important part of diet. They have broken into 
the compounds of houses where livestock is kept at night 
by tearing off roof tiles. The lions have thus come into 
conflict wfth people, resulting in injuries and death. In a 
review of the problem, Sabenva! etai. (1990) noted that 
the 190M904 epidemic of lion attacks (during which at 
least 66 people were killed) also followed a drought. 

Conflict between lions and people in Africa has been less 
well documented, probably because news media are not 
so developed as in India. Guggisberg (1961) has docu¬ 
mented a number of attacks on people throughout the 
continent, and the infamous man-eaters of Tsavo in 
Kenya (Patterson 1907) still vie for public attention with 
the man-eating tigers of Kumaon in India (Corbett 1944). 
During the 1980s, fatal attacks by lions in southern 
Tanzania were attributed to heavy poaching of wild 


ungulates, go that lions deprived of natural prey turned 
to livestock and entered villages, where they killed peo¬ 
ple (Anon. 1987b). 

E. Marshall Thomas {1990,1994), whose family has a 
long history of association with Bushman groups living in 
the Kalahari Desert, offers an interesting insight into why 
lions may be peaceabie or hostile toward humans. In 
the 1960s, when she lived there, and for thousands of 
years previously, the lions and the Bushman people had 
an “arrangement.” They hunted the same prey and 
made use of the same walerholes, both a precious 
resource in the Kalahari. She points out that the aver¬ 
age group size of Ju/hoan people and the average pride 
size of lions were of equivalent weight, so that a meat 
meal sufficient for a group of people would also satisfy 
a group of lions. The lions and the people occasionally 
helped themselves to each other's kills, and compro- 
mfsed regarding the waterholes: the people occupied 
them during the day, and the lions during the night. No 
one could remember an incident of a lion attacking a 
person, with the exception of a paraplegic girt who was 
killed, and Thomas knew of no lion killed by a Bushman, 

_ _ Continued on next page 



Nepalese villager killed in ar> accidental confrontation with a tiger, which was later captured and placed 
In Kathmandu Zoo. 
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although everyone had heard of lions attacking Bantu 
people, who kept cattle and hunted lions. Thomas 
writes, “No one can explain the truce, because no one 
understands It The truce was simply taken for granted, 
as most situations involving animals are simply taken for 
granted. Animals are assumed to be static in nature. 
So even today, with both the human and the animal pop¬ 
ulations stressed and damaged, few people realize the 
difference between how things are nOw and hew things 
once were." 

For comparison, she describes the unpredictable and 
sometimes aggressive behavior of lions in Etosha 
National Park, where Hei//kum Bushman people had 
Jived until the 1960s, Her explanation is that the lions 
there lost their cultural heritage of how to live amicably 
with humans, once the people who lived there were 
removed, and the people who came afterwards (the 
tourists) were confined to automobiles. The first 
recorded incident of “tourisr-eating recently took place 
in Etosha (Nowell etat. 1994)* 

The leopard is a naturally secretive big cat, which 
is able to live in surprisingly close proximity to humans, 
and leopards which turn to man-eating have proved 
extremely difftcuH to hunt down (Corbett 1948, Turnbulf- 
Kemp 1967). Attacks tend to be nocturnal, tn India, 
leopards have claimed victims in rooms full of sleeping 
people without causing any disturbance (Corbett 1944). 
Other people have fallen victim to lurking man-eating 
leopards when leaving their houses to relieve them¬ 
selves at night. Leopard attacks on people have always 
been common in hill areas of India and Nepal, where 
rugged terrain provides cover. They have also occurred 
around dwellings in the vicinity of the Gir Forest (Ravi 
Chellam in litt. 1992) 

There is little documentation of jaguar attacks on 
people, but A. Rabinowitz {in litt.) reports hearing many 
stories in Belize, Brazil, and Guatemala that lead him 
to believe that, under the right circumstances, attacks 
could happen. Forest dwelling Indians in Latin America 
say that jaguars take children (A. MIchelangeli, pers. 
comm.). 

Snow leopards have no record of killing people. Women 
and unarmed villagers, including teenagers, may chase 
snow leopards away from the goats they have killed in 
Himalayan villages without fear of attacks, while cor- 
nered snow leopards are surprisingly subdued towards 
humans throwing atones at them (Mallon 1987, R. 
Jackson, pers. comm.). 


Wild cheetahs have also never been reported to attack 
people, although recently a cheetah which got loose In 
a zoo in Mississippi attacked a child, who escaped seri¬ 
ous injury by "playing dead" (P. Jackson, pers, 
comm*)Jn North America, puma attacks on people, 
while unusual, have increased in recent years* Beler 
(199f) documented 53 unprovoked attacks in the U*S. 
and Canada between 1980 and 1990, of which nine 
were fatal. They included the killing of a five-year-old 
boy in 1989 and an IS-year-old jogger in 1991. Thirty 
Of the 53 attacks occurred In British Columbia, with 20 
on Vancouver Island. Hornocker (1992) speculates 
that long-term intensive hunting of pumas on the island 
has selected the most aggressive as survivors, 
although retaliation Is usually thought to lead to cats 
becoming more cautious, The attacks appear to have 
increased as suburban settlements in the west 
encroach on puma habitat (Foreman 1992, Seiden- 
sticker and Lumpkin 1992). 


Measures to Minimize Risks to People 

While there are no guaranteed ways to avoid attacks by 
big cats on humans, the following suggestions may be 
helpful: 

• Where big cats are liable to threaten people, circum¬ 
spect behavior is called for. People in groups are 
generally safe, but children especially excite the inter¬ 
est of big cats and are more vulnerable (65% of 58 
known victims of puma attacks were less than 16 
years ofd: Beier 1993)* Care should be taken where 
cover may conceaf a resting cat, A warning shout or 
Other noise to announce an approach is likely to 
cause it to move away. For example, many people 
living in wild environments are purposefully noisy 
when walking from place to place in order to scare 
off potentially dangerous animals. Talking quietly to 
or yelling at a threatening cat may scare it off. 
Thomas {1990) describes the way Ju/hoan Bushmen 
spoke to lions on a kill which they intended to rob, 
speaking ^'firmly but respectfully*" Beier (1993:409) 
describes how a 50-year-old female hiker, attacked 
and knocked down by a puma, set up her backpack 
as a shield, faced the puma, and (in her words) 
“began talking to her the way you would If you were 
trying to soothe a dog or cat.” She kept this up for X 
minutes until she heard other hikers nearby and 
yelled for help; their noisy approach (with one hiker 
blowing a whistle) scared the cat away. 

Continued on next page 
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• When threatened by a big cat, it is dangerous to turn 
and run—in at least two cases, running appeared to 
stimulate a puma to select the victim out of a larger 
group. However, running up a tree might help, 
although in one puma attack, the two cats climbed 
after the girl, who kicked them and hit them with a 
stick to make them leave (Berer 1993). 

• Seidensticker and Lumpkin (1992) stress the impor¬ 
tance of maintaining eye contact with a threatening 
cat, as well as taking care not to bend or equal. In the 
Sundarbans, the use of face masks, worn on the 
back of the head, has proved a deterrent to tigers, 
who usually attack from behind. Large eye spots on 
the back of a cap may also be effective, 

• Throwing objects at an attacking cat may help and, 
once attacked, 20 ot 29 puma victims successfully 
fought off the cats with bare hands, a stick, a knife, a 
jacket, or a rock. In several cases, even children 
unassisted by adults were able to repel pumas by 
fighting back. In several ether cases, children carried 
off by pumas obeyed their parents' instructions to 
"play dead” and were limp. The pumas, although car¬ 
rying the children, did not attempt to kill them, and 
people were able to scare them ott (Beier 1993). 

• Attacks should be investigated immediately to estab¬ 
lish whether they were accidental {perhaps arising 
from the cat being surprised), or a case of deliberate 
hunting. If an attack is clearfy determined to be delib¬ 
erate, the wisest course of action is to eliminate the 
problem animal as soon as possible. If the attack 
appears to be the result of a surprise confrontation, no 
action need be taken, unless the body has been eaten. 

• Big cat attacks are perhaps most likely to occur in set¬ 
tled areas bordering protected popufations of cats, A 
heaithy population will include a dispersing class of 
both sub-adult animals seeking to establish a territory, 

fl and older former residents which have lost theirs. 
Both of these types of cats are prime candidates for 
becoming problem animals: the sub-adults have 
immature hunting skills, and the hunting efficiency of 
older animals is declining- If risks to people (or live¬ 
stock) are unacceptably high in such situations, there 
may be no solution but a program of elimination of 
these “surplus'" cats, which is generally what occurs, 
in an illegal, informal and Indiscriminate fashion. In 
Nepal, for example, tigers and leopards which stray 
out of the Royal Chitwan National Park are often poi¬ 
soned by livestock owners (Seidensticker etaL 1991, 
C. McDougal pers, comm.). 



Woodsman in the Indian Sundarbans wearing a mask on the 
back of his head to deter man-eating tigers. 
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Part II 

Major Issues in Cat Conservation 

Chapter 3 
Research 


Introduction 

Many priority projects in this Action Flan (Part ill) fail 
under the aegis of research, allhough the reason for this 
may not be ini mediately (Obvious in a doeunienl eoneernecl 
foremost with species conservation. To some, a call for 
''more studies’^ is seen as an obstacle to real conservation 
which, for cals (as discussed in Chapters I and 2), primar¬ 
ily involves main laming a network of protected areas and 
improving conditions in the humane modi lied tireas which 
lie in between. However, knowledge of basic natural his¬ 
tory, including diet and habitat requirements, is scanty for 
most species, let alone subspecies. This will impede 
artcinpls to determine suitability of habitat eorridors, and 
to prevent extirpation of cats from areas used by people. In 
the words of Caughley (I ^94), it is important that conser¬ 
vationists have confidence that their background know¬ 
ledge of species' natural history is "adequate to avoid silly 
mistakes." Reliable gauges of animal abundance are 
imporianl for planning conservation actions, and for 
assessing their actual iiiipael, L<mg-term studies are nec¬ 
essary to provide meaningful insight into species biology. 
Finally, while the science of conservation biology—incor¬ 
porating computer models which simulate population 
dynamics; molecular research: identification of uniquely 
adapted sub-populailons; and evaluation of the effects of 
disease upon populations—continues to advance through 
the 1the lack of data for most cat species means they 
will be left out unless; field riese:irch effons arc intensified. 
Table I summarises the last few decades of research 
on cats, including field, captive, and laboratory studies. 
In general, research effort has been low (low or very low 
- 20 species, 56% of the 36 species in the family Feiidac). 
Research effon has been exceptionally high and thorough 
for the nonhem group of species, the lynxe.s, Intruspecific 
biological and situational variation has been poorly repre¬ 
sented for most cats (24 species; 67%), Most importantly, 
research effort has not been strategically focused. Effort 
lias been low or very low l or those species of priority con- 
servuiion concern (vulnerubility rankings 1-3: n=12 


species, 63%), 1 he priority species for which research 
effon has hc^c.n high or very high arc all big cats (cheetah, 
tiger, lion, snow leopard), which have both economic 
value in terms of tourism and trophy hunting, and cosU 
when they eornc into conflict with human interests, pri¬ 
marily livestock farming. In fact, all species for which 
research effort has been high or very high arc "revenue 
earners’' with legal value (nine species) and/or “revenue 
consumers" with problem animal status (seven species). 
Most species of conservation concern (14 species, 73% of 
Category 1-3 species) have no legal economic value. 

Research effort has thus not been altogether strategic 
regarding coaservation of the Feiidac, being strongly cor¬ 
related with legal economic value rather than species vul¬ 
nerability. This is not necessarily a conscious choice by 
researchers. The big cats have been relatively well studied 
primarily because of their position at the lop of ecological 
food chains, observability, and charisma. However, it is 
also these qualities which give them legal value (through 
tourist and trophy hunter interest) and cost (through preda¬ 
tion of large livestock or man-eating). In addition, at t1rst 
glance, the small spotted cats exploited for their fur would 
appear to he exceptions, as they have been commercially 
hunted in large numbers while there has been virtually no 
research effort. However, for the Latin American cats, 
the major period of exploitation locik place 10-20 years ago 
(see Chapter 4, Trade), and was largely illegal. National 
government aiithonties. which often fund reseamh, did not 
benefit. In the case of the leopaid cat, which is legally har¬ 
vested, the Chinese goverjiniont has recently recognized 
the need for sustainable management, and has substantially 
reduced harvest and export quotas while a major research 
project rs organized (Johnson and Fuller 1992, Johnson et 
ai 1993), 

The conservation benefits of linking the ecological 
value of cats to an economic value have been emphasized 
in Chapter 2, Many, if not all, of the species which are of 
conservation concern have the potential to help meet the 
costs of their conservation through development of rev- 
enue-cuming options, tourism being currently the most 
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Table 1 

Research Effort for Cat I 

Species 

Cheetah, AJubatus 

Caracal, C. cafBcai 

Bornean bay cat, C. babia 

Asiatic golden cat, C. temmincki 

Chinese mountain cat, F. bietf 

Jungle cat, P. chaus 

Sand cat, F. margarita 

Black-footed cat F. n^npes 

Wildcat, F silvestris 

Jaguaaindi, H yaguarondt 

Ocelot, L pardalis 

Oncilla, L Jigrinus 

Maigay, L wiedi 

Serval, L servat 

Canada lymc, L canadensis 

Eurasian lynx, L lynx 

Iberian lynx, L pardinus 

Bobcat, L rufus 

Pampas cal, O. cofocofo 

Geoffrey's cal, O, geoffroyi 

Kodkod, 0. guigna 

Andean mountain cal, O. jacotfitus 

Manul, O. manui 

Leopard cat, R bengafensis 

Rat-hoacted cal, P. ^aniceps 

Rus^-spotted cat, P rubfginosus 

Fishing cat, P merrinus 

African gotdsn cat, P aurata 

Puma, P concotor 

Clouded leopard, N. nebulosa 

Uon, P. i&o 

Jaguar, P onca 

Leopard, P, pardus 

Tiger, P tigns 

Marbled cat, P marmorata 

Snow leopard, U unda 


Rartty 

Research 

Legal 

Ranking 

Efforti 

Valued 

3(A) 

High 

T, H, P 

5b 

Int. 

P 

2 

V. low 

0 

3 

V. low 

0 

2 

V. low 

0 

5b 

Low 

0 

4 

Low 

0 

2 

V, low 

0 

5c 

Int, 

p 

50 

V. low 

p 

5a 

Low 

0 

3 

V. low 

0 

4 

V. low 

0 

4 

Low 

0 

4 

High 

F 

5b 

High 

PP 

1 

int, 

0 

5a 

V. high 

F,H 

5a 

V. low 

0 

4 

Low 

0 

2 

V. low 

0 

2 

V, low 

0 

4 

V, low 

F 

5b 

Low 

F 

2 

V. low 

0 

3 

V. low 

0 

2 

V. low 

0 

2 

V* low 

0 

5a(A) 

V. high 

T, H,P 

3(A) 

Low 

0 

3(A) 

V, high 

T, H, P 

3(A) 

Int. 

T, H, P 

5a(A) 

High 

T, KP 

2(A) 

V, high 

T,P 

3 

V, low 

0 

2(A) 

V. high 

T, H,P 


Distribution^ Ropresentation 



of Variability^ 

S, N 

Poor 

S, N 

Poor 

T 

Poor 

T, E 

Poor 

E 

Poor 

T, E, N 

Poor 

S, N 

Poor 

S 

Poor 

S, N,E 

Int. 

A 

Poor 

A 

Good 

A 

Poor 

A 

Poor 

S, N 

Poor 

A 

Good 

E 

Int. 

E 

Good 

A 

Good 

A 

Poor 

A 

Poor 

A 

Poor 

A 

Poor 

E 

Poor 

T, E 

Poor 

T 

Poor 

T 

Poor 

T,E 

Poor 

S 

Poor 

A 

Int. 

T, E 

Poor 

S 

Int. 

A 

Int. 

S, N,T 

Int. 

T 

Int. 

T, E 

Poor 

E 

Good 


1 The felid bibliography compiled by Foreman ef aL {1988) Is largely based on sources from North America^ and 
, contains many studies on captive animals in addition to articles from the popular press, but serves as a useful 

index to the relative degree of attention paid per species. In several cases, additional studies noi Included in 
the bibliography are accounted for. Very high = 200+ publications; High = 100-200; Intermediate 50-100; 

Low = 15-50: Very low ^ <15, 

2 F = Fur trade: T Tourism; H = Trophy hunting; P == Problem animal. This column is an index of the importance of 
a species to national governments by way of its revenue-earning potential (or vice versa, in the case of species 
considered problem animals). Tourism revenue is attributed to a species only when if is likely that the majority 

of tourists visiting protected areas would be likely to specifically desire and expect to see that species. 

3 S=Sub'Saharan Africa; N = North Africa and Southwest Asia; E = Eurasia; T = Tropicat Asia: A - The Americas. 

^ An indication of how well a species’ diversity ot habitat types or situation (e.g„ inside vs, outside protected areas) 
is represented by studies conducted, int = Intermediate. 
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Table 2 

Species for Which Fewer than Three 
Adequate Studies of Naturai History 
Have Been Done 

Species Percentage of 

Total Number of 
Species Occurring 

Sub-Saharan Africa 38% 

Black-footed cat, wildcat, 

African golden cat 


North Africa and Southwest Asia 100% 
Cheetah, caracal, jungle cat, 
sand cat, wildcat serial, leopard 


Eurasia 33% 

Chinese mountain cat manul 


Tfopicai Asia 82% 

Bornean bay cat, Asiatic golden cat, 
jungle cat, leopard cat flat-headed 
cat, rusty-spotted cat, fishing cal, 
clouded leopard, marbled cat 


The Americas 58% 

Jaguarundi, oncilla, margay, 
pampas cat, Geoffroy's cat, 
kodkod, Andean mountain cat 


feasible and si^nificanu Here research needs to play a 
major role. With appropriate advertising, tourists can be 
encouraged to visit reserves, public or private, that con¬ 
tain a rare and little-known (to ihc public) species of cat 
which they migtiL see. However, cats are primarily noc¬ 
turnal, and small cats are n<5torioLisly elusive and difficult 
to observe, particularly in densely vegetaledenvironnients 
(such as tropical rainforests, which arc currently experi¬ 
encing a boom in tourist interest). Without knowing more 
about the habits of these species, it will he impossible to 
create situations in which louiists would be likely to gel a 
glimpse (and a photo) oJ these anijiials, let alone a 
background lecture on their ecology. Increasing tourist 
interest in the small cats would provide a tangible demon¬ 
stration of these species’ value to the governmental author¬ 
ities charged with their conservation. 

Potential economic value is of course not the only 
aspect of wild cats which requires further study. This 
chapter is concerned with tliosc areas of scieiuific research 
which are inipoitant for cut conservation. Progress to dale 
is reviewed, and ureas where improvement is needed are 
highlighted. Both field and laboratory studies arc coveted. 
The study of captive animals is discussed in Chapter 5. 


Field Studies 

Field studies needed for cut species are discussed in four 
categories below, in order of increasing complexity. For 
all categories, the conservation importance of studying 
cat populations in settled or otherwise human-distiirhed 
areas is emphasized. Progress to date is reviewed for two 
of the research topics, but data collected from natural his- 
|[>ry studies arc given in the Species Accounts, and stud¬ 
ies orhumaii/uarnivore conflicts ate covered in Chapter 2. 

Natural History 

Natural history represents the fundaTiiental definition of 
species uniqueness in ecological terms. NalurLil history 
involves study of where (distribution, habitat selectiv¬ 
ity) and how (diet, activity paiierns, social organ)/aiion) 
a species lives. Natural history studies do not always 
lend themselves to testing hypotheses, and lor this reason 
have been very much neglected by the increasingly spe¬ 
cialized students and scientists from the academic 
research conimiiiiity. 

As shown in Table 2* a basic understanding of the biol¬ 
ogy and ecology of most of the small cats Is lacking. This 
is especially true for the more vulnerable cals. However, 
even the common species have not been studied. Reg¬ 
ionally, natural history research is most needed for the cals 
of north Africa and southwest Asia, tropical Asia, and 


Latin America. Study is lacking for those species which 
live in areas remote from urban civilization, such ns high 
mouniains. dcseHs. or tropical rain forest. 

Why has science passed by so many of the eat species? 
In pan. it is because cats are relatively difficult to study- 
they have evolved, in terms of both morphology and 
behavior, to avoid dcLeetion. StudyiiJg the ecology of a 
nt>cuirnal cat woLild be practically impossible without the 
aid of^diotclcmclry. and (his technology has only become 
efficicjiL and neliablc since the ! 980s. Also, in order to col¬ 
lar a cau it must first be caught, and the literalurc of the Cat 
Specialist Group is replete with examples of the difficulty 
of live-irapping cals for study purposes. 

Some individuals are notoriously trap-shy, while olIice^ 
are caught repeatedly. For example. Vaughan (in press) 
describes an attempt to iiiount a study of the ecology of 
ihivce small eats in Costa Rica’s La Selva Biological 
Station. Using chickens, mice, fish, and meal as bait. 
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jiesearcher^i ran a seven km trapJine with 2.^ box traps, but 
niter four months succeeded only in calcliin^^ opossums 
and ants. On die other hand, J, Beltran caught four t^elots 
itl One day in southwestern Texas, where the species is 
actuary quite rare (Anon. 1991 c). One oi' five snow leop¬ 
ards radio-collared in western Nepal was caught live limes 
(Jackson and Hillard While Rabinowitz (1992) 

eaughi the same leopard several limes in western Thailand, 
Jenny (1993) had enomious problems catching just one in 
the Ivory Coast’s Tai National Park. Problems in capture 
translate to problems in obtaining an adequate and bul- 
anced (in terms of sex and age) study sample. 

Other ways in which cats do not lend themselves to 
convenient study include the length oriime often mquiicd 
to gather sufricient data, when there is inevitably a variety 
of deadlines to meet which bear little relationship to the 
rhythms of the study population. Cats can be wide-rang¬ 
ing, and this complicates logistics* Cats are noeturnaJ, 
while humans are non Also, even if radio-collared, study 
subjects are usually rarely, if ever, seen by the researcher. 
This is not onJy frustrating, but also potentially limits the 
data which can be collected. 

However, all these setbacks apply cqiially to the north¬ 
ern hemisphere cals—the lynxes, ihe puma, the European 
wildcat—all of which have been relatively well-studied. 
Research on these cats has been largely funded by nutioiiul 
govcrnnienis, and it is safe to conclude that the main rea¬ 
son why mo.st cats in other regions have not been studied is 


lack of funds. Most developing nations cannot allocate 
sulTicieiit funds for basic R'scurIi, and international con¬ 
servation groups are less likely now than ever before to 
fund this type of work, preferring instead to support stud¬ 
ies aimed at “biodiversity” rather than single species 
These obstacles are not insurmountable. Regarding the 
funding problem, this Action Plan is designed to highlight 
priorities within the cat world for both seekers of projects 
and dtnioi's of funds (Pan III). With regard to the wider 
conservation benefits of research as well i\s to the difficul¬ 
ties of studying cats, :jiicniit)n should be drawn to the 
importance of including local people as project partici¬ 
pants. keseanch needs are greatest in the developing coun¬ 
tries. Involving local people as active paiiicipants in a 
study and providing training in the basics of field observa¬ 
tion makes for a valuable iranster of technology and exper- 
tise to less developed areas. Convei^ly, lt)ca] knowledge 
and "bush skills,” which exist among traditional hunters 
and trappers can make a significant, but often overlooked, 
contribution to the success of a study and may turn 
poachers into gamekeepers. With budgets for I’ield stud¬ 
ies being typically small, the hiring of local people can 
increase the size of a rc.soarch team for a relatively low 
cusL Moreover, such action can be invaluable for shaping 
local perceptions regarding the value of their environment 
and the cals within. This has impH.irlanl long-term conse¬ 
quences for what happens after the priiicipal researcher 
departs. If more well-trained and motivated individuals 



Radio-collaring a tiger in Nepal's Chitvuan National Park during a long-term study of tiger ecology. 
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Monitoring the movements of a radio-coNared tiger in Nepal's 
Chit wan National Park in order to establish its range. 


LLrOLiiid the world were actively to monitor, retx>rt on, and 
pmniole conservation of local cal populations, the bene¬ 
fits to international consen^ation would be cnt)nTious. 

Narural history should be studied in both proiecfed and 
disturbed habitats. The vast majority of studies have hecn 
done within proieeied areas, in part because results can 
then be evaluated in the ll^ht ot a body of data collected on 
other aspects of the ecosystem, and theories and hypothe¬ 
ses can be more readily tested. However, it is increas¬ 
ingly recognized that few parks are large enough to 
eoiistitule undisturbed nature. Indeed, most parks where 
research is an active and ongoing prtK:ess arc also actively 
managed, and the two complement each other. As dis¬ 
turbed and unprotected habitats make up the majtniiy of 
the cals’ ranges (Table 11. Chapter I), the need to carry out 
more .studies in these types of areas cannot be overstated. 

It is imponani that researchers begin to assess the way.s 
in which cats adjust to different forms ol habitat modifi¬ 
cation and disturbance, and to identify '"common denomi¬ 
nators" which can be used to prtHnolc conservation outside 
protected areas. Phis type of research could broaden 


understanding of species distribution and liabiiat selection, 
and perhaps revise what are now rather pessimistic con¬ 
ceptions of species status. 

For example, the flat-headed cat of tropical Asia is 
thought to be primarily tied to wetland environments, 
where it feeds on tish and cnistaceans; at least <if wet¬ 

land sites in the region are considered to be under moder¬ 
ate to high degrees of threat (Scott and Poole 1989, 
’WCMC 1992). However there am anecdotal rep<irts ol' its 
presence In oil palm plantations in Malaysia, where it is 
thought lo prey on rodents or even domestic poultry (M. 
Khan iti litL 1991), Similarly, the kodkod of Argentina 
and Chile is thought to be strongly tied to primary moist 
temperate forest, but it may do well in plantations of North 
American pine species where rodents arc abundant (,l, 
Rottiniin, pers. comni. in Mclqiiisl 1984). As a final exam¬ 
ple^ the clouded leopard is another species traditionally 
thought to be tied to a particular habitat type—'in this case 
primary tropical rainforest. However, it has been sighted 
in logged forest (Davies and Payne 1982, Rabinowitz 
1987, Santiapillai and Ashby 1988, M. Khan m lifL 1991), 
atid may also make use of grassland and serub habitats 
(Santiapillai and Ashby 1988, Dinerstein and Mehta 
1989), Moreover, a cub was recovered from a tea planta¬ 
tion in India (Anon. I992j). Are these animals dying in 
these habitats, or living thei'e? Are such records isolated 
instances, or are the habitat requirements of these .species 
more flexible than presumed? This information has 
iniportant consequences for undersuuiding species rarity 
and priori lization of conservation effort. 

One reason why so few studies have been conducted 
of cats outside protected areas relates to why research is 
lacking on cats living in remote or inaccessible habitats. 
Practically speaking, in both situations establishing a 
workable research schedule can be a difficult and time- 
consuming process. Outside protected ureas, it is neces¬ 
sary to work closely with a number of people who 
probably understand little of conservation (unlike park 
research staff), or may even be openly hostile to cats. 
Where cals are subject to persecution, they can be 
expected U) have developed even grcutci^ secretive behav¬ 
iors. magnifying the iistml diftlciikics of cupinre and moii- 
itoring. Yet it is these cats tor which siudy is of gi^eatest 
importance. In terms of science, some aspects of behav¬ 
ior (i,e, activity patterns and predation) are likely to differ 
substantially from those inside protected areas, and under¬ 
standing these differences is the key to appreciating ihc 
scope of species adaptability and evaluating probabiliiy 
of future survival (see, for example, the cheetah Species 
Account). Study results can also tiid the development of 
strategies to reduce conllict between cats and people, and 
to manage habitat or human activity in ways that allow 
maintenance of cal populations at an appropriate level, 

Biotelemetry cquipnient is [ndispcnsablc to natural his- 
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tory studies (jI eals, L Emmons OV/ lin. 1092) has empha¬ 
sized the benefits of coni inn ou sly following a collared ani¬ 
mal (as opposed to Uiking periodic remote loLations), She 
has applied this methodology Lo 15-20 mammal species 
(including ocelots: Emmons 19SS) in priinary tropical rain 
forest, one ol'ihe most challenging environinents in which 
lo study cats. Continuous follows, in all habitats, yield 
data on the following topics; exact circadian activity, path¬ 
way and disiujicc moved per day, habitat use (quantita¬ 
tive), hunting tactics (directly or indirectly), diet and 
possibly kill rate, resting sites^ encounters with other radio- 
lagged animals, and exact home range boundaries. 
Sampling periods should be at least several days long to 
allow the best understanding of how an animal mally uses 
its ground, although this is (imc-consuming and limits the 
number of animals which can feasibly be included in a 
study. It is very important that the follower attempt to 
minimize disturbance by remaining at an appropriate dis¬ 
tance behind the study animal and, in dense vegetation, 
using trails to avoid excessive noise which could ''drive"’ 
ihc animal or scare away other species with which it would 
otherwise interact (e.g., prey). I’he most impoilanl aspect 
of this methodology, according to Emmons, i.s that it yields 
"a feeling for the animal: what it docs and is, its general 


behavior, predictability, its personality. After a while of 
following through rain and .shine, night and day, thick and 
thin, one begins to understand, from nothing but a disem¬ 
bodied signal, a great deal about the animal's moods and 
behavioral teiidencie.s. Most species have highly charac- 
lei isllc or typical behavior patterns that arc clear only after 
2-5 days of following a given sex/age class. Males and 
females are often quite different in their behaviors.'' 

Most cats, most of the time, arc sympatric with other 
members of the family Felidae. The largest asscjnblages, 
or guilds, offeiids occur in the tropical regions of Asia, the 
Americas, and Africa. The ways in which these species 
coexist, and the implications for relative abundance, have 
received comparatively little research aitention. It i.s 
intriguing that in each of these tropical guilds, there are 
two Species identical in jaw length, including the 
jaguamridi and margay in ihe Americas, the caracal and 
serval in Africa, and the Asiatic golden cat and fi.shing cat 
in southeast Asia (Kiltie 1984, Seidensticker and Lumpkin 
1991). This also applies to the lion and tiger in Asia (D. 
Smith ifj iin. 1993), although the two are no longer sym- 
patric, tuid it is doubtful that their ranges ever over-lapped 
to any .significant extent. Jaw length, a measurement of 
maximum gape, has been shown to be strongly con elated 
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with modal prey size (Kiltie 1984). Although these pairs 
ol’species may exploit sitnilar-sizcd prey, Ihey select dil- 
fcrent hLibitats. The sej val and fishing cal prefer wetlands, 
while the margay appears to be I he most arboreal of Ihc 
Aiiiericai^ cals; the lliree others are more gciioralisl in their 
use of habitat. The fact that for each of those pairs of 
s[>ecies, one is patterned and the other plain, may reflect 
this dilfojcncc (Seidenstickcr and Lumpkin 1991). The 
spotted morph of the Asiatic golden cal lias been most 
commonly reported from China, where the fishing cat docs 
not occur. 

Held studies have indicated that different sized cats lend 
to exploit different sized prey CSeidcnsticker 1976, Bertram 
1982, Emmons 1987, Koehler and Hornocker 1991). 
Sympatric cat species may also exploit diHeront patches 
of habitat (Scidensticker 1976, Parker 1983, Emmons 
1987, Koehler and Hornocker 1991, Rubinowilz 1989), or 
the same habitat at different times tBertram 1982, 
Kabinowit/ and Nottingham 1986). To varying degrees, 
these factors also determine ecological separation where 
cats arc sympali ie with other predators (Sclialler 1972, 
Johnsingh 1983, Leopold and Krausman 1986, Koneeny 
1989, SuiKjuist ef ui, 1989, Rabiiuwilz and Walker 1991, 
Mills and Riggs 1993, Johnson ei ai in prep.f 

The differences in prey and habitat selectivity between 
sympatric cat species, and possibly other pmdators, arc a 
priority lor study because of the rapid rate of habitat mod¬ 
ification. To what extent will this increase interspecific 
competition, and benefit one species at the expense of 


another? The largest felid guilds occur in tropical rainfor¬ 
est, the habitat type undergoing the highest rale of loss, and 
the small cals within lliesc guild.s are very dose in size. 
How do they co-exist? Ecological separation in ihese feiid 
communities can be investigated most efficiently by hav¬ 
ing u small team carry out basic natural history studies in 
the same sludy area at the same lime, with each member 
concentrating on a dilTercnt species. 


Population Status Surveys 

Status surveys vary in rigor, depending on their objective, 
from confirmation of species presence to estimation of 
density or total popuiaiion size. Repealed surveys allow 
monitoring of population dynamic.^. Cats, however, are 
notoriously difficult to count (e,g,, Bertram 1979). 
Traditional census techniques, such as IransecL counts in 
mark-recapture studies, tend to fail when applied to cats. 
The iricguiar, individiiali/ed, and cryptic behavioi and 
movcjiienis ol eats violate the basic assumption of both 
methods, which is that sighting (or resighling/rccapture) 
is predictable. More reliable techniques need to be devel¬ 
oped which can be standardized so that results obtained 
by different t>hservers from different areas arc compamble. 
An important example of a move in the right direction is 
the uSnow Leopard international Mariageiiieiu System 
(SLIMS), a protiicol for standardized field survey tech¬ 
niques under development at the International Snow 



Russian and American researchers confer in the Russian Far East, where the Amur (Siberian) tiger is 
threatened by poaching. 
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Leopcircl Tmsl (R, Jackson, pcrs. comm. 1993), 

Techniques which have been used to survey cat popu¬ 
lations are described below. The first type, presence or 
absence snn'eys, is imponani (or mapping species distrib¬ 
ution, including the identification of sub-populations. The 
second type, which yields density estimates, is necessary 
for understanding population status. If is a long-term goal 
of the Cat Specialist Group to stimulate, conduct, collect 
and synthesize tocal status surveys into a Geographic 
Information System (GIS) database to map the ineta-pop- 
iilation of each species. This would greatly improve the 
ability ctf the Cat Specialist Group to focus atlciilion and 
resources on threatened populations. There is a long way 
to go toward achieving this goal, hut it is a feasible one if 
the financial support necessary to refine survey techniques 
and then apply them stnitcgically is forthcoming. 

Presence or Absence Surveys 

This type of survey seeks to confirm whether a particular 
species is present in an area and provide a rough ''guessti¬ 
mate ’ of Ils status—rare, common, threatened, decreasing, 
etc. The usual approach is to access the knowledge of 
national and local auihorilies, experts, and residents 
(Myers 1975, 1976. Teer and Swank l977,fiaton 1978, 
Melquist 1984, Hamilton 19S6a,b, I’ello 1986a. b, 
Rabinowitz ct itl. I9R7, Swank and Tccr 1987, Martin and 
dc Mculenacr 1988, Rabinowitz 1988, Oo)s 1990, 
t'ischeiidoif 1991/rilson 1992a, Salter 1993). Interviews 
can also be conducted more intensively in areas which 
potentially harbor importaiiL sub-populations. Local peo¬ 
ple, however, may not necessarily discriminate between 
cat species, particularly the smaller ones. Ideally, but espe¬ 
cially in these cases, interviews should be eombiiied with 
conlirmative survey techniques that look fur sign or indi¬ 
vidual animals (e.g., Koehler 1991, Rabinowitz 1993). 

Both cals and i>eople lend lo use trails, and presence 
or absence can often be established on the basis of sign 
found alongside them, including footprints, feces, scrapes 
(for some of the larger cuts), und tree "scratching posts" 
(Stuart and Stuart 1992b), When several sinnlar-si/ed 
species are found in the same area, however, it is prefer¬ 
able lo use cainora photo-traps. Triggered by a tripwire, 
a pressure pad (which can be sensitized u> a minimum 
weight), or an infrared beam, this method is relatively sim¬ 
ple, inexpensive, and requires low input and maintenance 
(Joslin 1988, Jackson und Hillard 1986, Sruait and Stuart 
1991, Griffiths and van Schaik ! 993b). Other methods 
involve active attempts to attraei cats: playing tape-record¬ 
ings of prey sounds (e.g., goat bleating: P. Slander, pers. 
comm.) or sounds of feeding (Smuts er ai 1987), scent 
posts, and bait [live or dead), which can be accompanied 
by either a photo or sand trap (for recording track impres¬ 
sions), or a hidden observer. 

Judicious use of maps can be very u.scful for more effi¬ 


ciently assessing (he dislribution of sub-populations in 
fragmented habitat. In particular. Smith af. (i987a) 
emphasized tl]e utility of GIS, which consist of computer¬ 
ized data bases that peiibrm map overlays. Maps which 
show vegetation, settlement, roads, topographic features, 
etc.—all physical features which affect cal distribution— 
can be used lo identify areas likely to harbor iinporiani sub¬ 
populations. Picscnce or absence in these areas can then be 
evaluated by confirmative surveys. Tor example. Van 
Dyke et ai [1986b) have suggested that consisieiil truck 
searches along dirt roads by competent tracken^ should reli¬ 
ably detect presence or absence of pumas in areas of suit¬ 
able habitat in the eastern United Slates (where they are 
believed to have been eradicated by the late 180()s). 

Estimating Density 

Only detailed study, lasting several years und using 
bioteJemetry, within a relatively small area (for big cats, 
generally not more than several thousand km-: for small 
cats, considerably less) is likely to yield an accurate esti- 
maie of population size. In such situations, researchei^ can 
be reasonably confident of their ability to identify all ani¬ 
mals resident within the area, and to distinguish transients. 
All other methods and esUniates arc less intensive, but also 
less ix:liab]e. 

Estimating the size of a larger population is generally 
done by taking a density estimate as described above, 
expressed in terms oi the number of resident adults per unit 
area, and extrapolating it over other areas of similar habi¬ 
tat. However, Sehonewald-Cux ef ai (1991) reviewed 214 
population censuses of carnivores, and found that surveys 
over relatively large areas tended to yield lower density 
estimates. They concluded that extrapolating site-specilie 
densities over larger areas probably leads to oveiestima¬ 
tion of population size. The reason for decreasing density 
with increasing survey scale is probably a reflection a]' 
the patchiness of suitable or optimal habitat over larger 
areas (Schonewald-Cox 1991). In addition, research¬ 
ers often select study sites which support relatively high 
numbers of study animals, and density estimates resulting 
from small-scale surveys in such areas of optimal habitat 
would yield overestimates if applied to less optimal areas. 
Finally, for carnivores with large home ranges relative to 
midy urea size, more accurate density estimates may result 
if some animals are included as only proportionally resl- 
tlem to account lot parts of their home ranges w'hich may 
lie outside the study area (Garshelis 1992). 

The various techniques used to establish presence or 
absence can also be used indirectly to estimate density— 
usually in relative terms (compared to other kjcations or a 
previous survey) rather than absolute (a numerical estimaiL' 
of population size). All have drawbacks which compro¬ 
mise their accuracy. 

Several studies have investigated whether there is a 
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direct relationship between population density and sign 
(tracks, feces, scrapes) frequency (Stephenson I9S6, Van 
Dyke<i^/f^/, I98()b, Ahlborn and Jackson 1988, Van Sickle 
and Lindzey 1992). Transect surveys can he flown {in 
areas of snowfall h driven (along dirt roads) or walked 
(along trails), and it is hoped that counting signs along 
one or both sides can provide a simple index to popula¬ 
tion abundance. These studies all included intensive radio- 
Lelcmclry work to provide independent confirmation of 
density estimates based on sign alone. Although all found 
some evidence for a relationship, in practice sign fre¬ 
quency is unlikely to yield more than an indication of rel¬ 
ative abundance (e.g,, high or low density population), and 
probably cannot he translated to a numerical estimate of 
population size. 

The premise of the sign transect method is that a popu¬ 
lation at high density leaves more detectable signs than a 
population at low density, but there are numerous vari¬ 
ables, difficult to correct for, which affect how frequently 
signs are deposited, For example, with regard to track fre¬ 
quency, some trails are more heavily used than others 
because of their physical characteristics (i,e., located along 
watercourses). Also, the same individual may repeatedly 
cross a trail. On the other hand, transects may he situated 
so that they do not properly .sample the population. 
Theoretically, an accurate count would require that tran¬ 
sects should bisect each resident individuaFs home range 
but, of course, this is impossible in practice (Van Sickle 
and Lrndzcy 1992), 

Scrapes and scats are also not necessarily randomly dis¬ 
tributed because they are an important means of iniraspc- 
cific communication (Lcyhausen and Wolff 1959, 
Homocker 1969), To increase the likelihood of the mes¬ 
sage reaching a conspecific, sign may be concentrated at 
trail intersections (Robinson and Delibes 1988). along 
travel corridors such as ridgetops {Seidensticker et aL 
1973), in small patches of mutually used prime habitat 
(Ahlboni and Jackson 1988, Fox et aL 1991 a), within con¬ 
tact zones between territories (Seidensticker et at. 1973, 
Smith 1988, Rabinowitz 1989), or at coinmunica- 
lioii centers, such as the "‘marking trees” exploited by 
Namibian ranchers lo live-trap large numbers of cheetah 
(MeVittie 1979, L, Marker-Kraus, pers, conim,)^ Ahlborn 
and Jackstm (1988) found that snow leopards increased 
their marking behavior when a female went into estrus. 
Similarly, Corbett (1979) showed that a resident male 
European wildcat increased his rate of spray-marking ten¬ 
fold when a transient male ventured into his home range, 
and overniaiked all of the intruder's scent marks. As 
marking behavior has an important social function, it is 
likely that it would be increased in high density popula- 
rions. If frequency counts made in such situations were 
used as an index, abundance of low density populations 
could be underestimated (Fox et ai. 1991a). 


A variant of the sign transect is the scent-station survey, 
widely used by management agencies in the United States 
to census bobcats. This survey technique is preferred 
because it provides unifonuity of methodology, repeata¬ 
bility, and cost efficiency (e.g., papers in Blum and 
Eschcrich 1979). Scent stations consist of an attraciant 
scent (usually a plaster disc saturated with various syn¬ 
thetic fatty acids) surrounded by an appropriate tracking 
substrate, such as lime (CaC 03 ). Stations arc widely 
spaced along transect lines so as to minimize multiple vis¬ 
its by the .same individual. Several studies have monitored 
population .size through radiotelemetry and intensive 
study, and then evaluated the ability of scenFsiation sur¬ 
veys to accurately reflect population status (Rust 1980, 
Conner et at, 1983, Diefenbach 1992), Conner cr ^r/. 
(1983) found a good correlation, Rust (1980) found none, 
and Diefenbach (1992) suggests that only multiple surveys 
can detect even relatively large changes (>30%) in high 
density populations. While he recommends that a mini¬ 
mum of four per year be conducted, agencies generally 
survey only once per year (Johnson and Pclton 1981). 
Bobcat visitation rates to scent stations tend to be low 
(often just 2-5% of posts visited), but Dicfcnbach (1992) 
cautions against attempts to increase visitation because this 
will staLisLically increase variation in resulting estimates. 

Another sign survey technique is used by the Indian 
government in its periodic tiger censuses, which attempt to 
quantify actual population size based on track uniqueness. 
Pugmark outlines arc traced onto glass plates in the field, 
and the assumption is that differences between individual 
animals will be consistently detectable (Panwar 1979, Sale 
and Berkmiilier 1988), This technique has been criticized 
by Karanth (1993b), who tested six experienced Indian 
wildlife managers by making 33 tracings of the pugmarks 
of four captive tigers on two different soil substrates. 
While 75% of the respondents were able to correctly iden¬ 
tify the sex of the tiger, perfonnance was much poorer on 
establishing whether the marks were made by front, rear 
and left or right paws, and worst of all on estimating the 
total number of tigers responsible for the pugmarks. 
Estimates were 6, 7, 13, 23, and 24 tigers- all overesti 
mates, the highest by as much as 600%, 

However, Sale and Berkmiilier (1988) emphasize that, 
with intensive surveys covering a relatively small area, 
reasonably accurate information can be gathered regarding 
the population's age and sex structure, spatial organiza¬ 
tion, and abundance. The tracking abilities of skilled 
hunters, particularly those from huiiter-gaihener societies, 
such as the Bushmen of southern Africa, are highly devel¬ 
oped. Such people can, with practice, learn Lo recognize 
the spoor of individual animals (P, Stander, pers. comm,)^ 
Scientists, however, usually cannot, and in Utah they sur¬ 
gically removed a rear toe from each adult resident puma 
in their study area to aid tracking and population monitor- 


204 



Pan fl: Major tssues. Chapters Research 



Figure 1. Can you identify the three left rear tracks made by 
the same puma? None of 52 participants at the Third Mountain 
Lion Workshop in Arizona were able to. From four pumas, the 
three tracks in the right column were left by one, and the three 
tracks in the left column were left by three others. Measurements 
from these tracks were included in multfple group dlscrfminant 
analysis and all tracks were correctly grouped. Source: 
Smalfwood and Fitzhugh (1993). 


in» (1 .tndzey /j/ 

Recently Smallwoctd and Fitzhiigh (1993) were able to 
distinguish tracks ot’difrerem pumas reliably by using 
multiple group discriminant analysis of standardized pug“ 
mark measurements. While qualitalive identification was 
seldom correct (Fig. I), and no single pugmark measure¬ 
ment proved sufficient, use of up to eight different mea¬ 
surements allowed 1(X)% correct identification (Fig. 2), 

Individual animals can also be recognized from distinc¬ 
tive markings, so that camera photo-traps, if distributed 
widely through an area, can be used to generate rough esti¬ 
mates of abundance, either through direct counts of indi¬ 
viduals or mark-recapture techniques. Tigers can be 
identified on the basis of the stripe pattern above the eye 
(Schallcr 1967) or on the cheek (McDoiigal 1977). 



Figure 2. Track measurements used to identify nine moun¬ 
tain lions: A. Angle between toes; B. Heel to lead toe length; 

C. Heel length; D, Heel width; E. Third toe length; F. Lead toe 
length; G. Lead toe widtti; H. Outer loee spread; I. Midtine width, 
a parallel line 25 mm tram the baseline (see K); J. Heel lobe 
width; and K. Baseline used to draw midtine. Source: Smallwood 
and Filzhugh <1993). 


Leopards (Bertram 197?^, Miththapala 1989), snow 
lcopiird.s (Hillard 1989). and cheetahs (Eaton 1970, Frame 
and Frame 1981, Caro and Collins 1986, Rowland 1993) 
have been identified on the basis of facial spot patterns 
and, for the cheetah, tail lip band patterns, which can also 
be used as an index of individual relatedness (Caro and 
Durrani 1991). Lions can be identified by unique patterns 
of whisker vibrissae spots (Pcnnyeuick and Rudnai 1970). 

Species-specific behavior can also be exploited to 
attract animals for counfing or marking. Smuts cf af. 
(1977) dragged large carcass hails to lay down scent irails, 
then staked out the bait and played tape-recorded sounds 
of feeding at high volume to attract lions for immobili/a- 
lioii. They succeeded in capturing and nuirking 409 lions 
in the space of 79 nights (with two teams working each 
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Tracing the pugmark of a tiger during an Indian census. 


ni^hU* Abuntlanue oi lions has also bc<;n estiinuted by 
having a team of widely spaced observers listen for roars, 
which can bo hoard at distances of 4-8 kni (Kodgers 1974, 
Packer 199^)). 

In their suggestions for future directions for research 
iiiU] large oaniivore ecijlogy, Quigley and Homockcr 
(1992: U)93) emphasized that work to improve census 
techniques must continue, despite ‘‘the nature of the beast 
[being! against us with these secretive animals.” Much 
effort has already gone into this area of research but, as 
Schonewald-Cox. et r/A (1991) pointed out, the results ol 
many sUilu.s surveys arc coiiLaiiieJ in unpublished re ports 
which are often difficult to access. Better communication 
between re'^earchers working in different environments 
would probably not only aid improvement and siandard- 
ization survey techniques, but also help genesis and 
synthesis of ideas. To (his end, establishing the 
Conscrx-^uiion Center of the Cat Specialist Group (sec Pari 
HI) w^ould be a signilican! step forward. 

The current tiger poaching crisis is a prime example of 
why accurate census techniques aie of fundamental impor- 
lance, Oflicial tiger censuses in India pul the population at 
4,3M in 1989, and 3,750 in 1993 (Nath 1994), thus sug¬ 
gesting that some 600 tigers may have been lost in the 
interval, about 20% of the population. Yet the 1989 esti¬ 
mate was widely considered exaggerated (Kuranih 1993b), 
while iinofficiai analysis of the 1993 data suggests that 


there could be as few as 2,750 tigers in the coiiniry (V. 
Thapar, pers. comm, 1994). Just as it is unclear lo what 
degree tigei's have Liicreased in India since the initiation 
of Project Tiger in 1973 (Kamnth 1993b), it is also dil ficuU 
to say to what degree tiger populations have recently 
dcL’lincd. If reliable gauges of tiger abundance cannot be 
worked out, it will be impossible to detenuinc whether 
measures such as tiger bone trade bans are effectively 
reducing tiger losses to piiaching. 


Long-term Studies 

Long-ierm studies have been the key to insights into tel id 
biology and ecology. For example, the long-term study 

lions in the Serengeti has provided the data fora long 
and continuing exploration of why lions are social (and 
why other felids arc not) (Schaller I972> Caim^o and Wolf 
1975, Bertram 1978, BygoU cr aL 1979, Packer 1986, 
Clark 1987, Packer and Ruttau 1988, Caro 1989, Packer 

iii 1990). The study of a puma population in Idaho 
helped t<^ define solitary felid social organization, and 
showed the importance of territoriality in limiting popula¬ 
tion size (Hornocker 1969. Seidcnslickcr <'t al. 1973). 

More^n^er, long-term studies of cars have shed illumi¬ 
nation on issues of great relevance to their consen^ation. 
Tliree puma studies in North America have explored the 
effects of human regulation of puma populations. Ross 
and Jalkotzy (1992) studied the dynamics of a hunted pop¬ 
ulation of pumas ill Alberta. Two other studies have 
employed an experimental approach; the effects of sport 
hunting and predator contra! operations are being simu¬ 
lated by removing animals of the target sex and age 
cliLsscs from well-studied protected populations (Lindzey 
i'tal, 1992, Sweanor and Logan 1992), The '‘hunted’^ ani¬ 
mals arc uclually released elsewhere, so that reinlrodiic- 
tion of pumas (of potential interest for eastern North 
America) can also be studied (Hornocker 1992). The 
well-documented history of the numerous problems faced 
by the small Florida panther population illustrates what is 
likely to happen even to protected big cats in settled areas, 
unless land-use planning takes tlicir needs into account 
(Maehr 1990, Maehr c/ ctf. 1991, Logan f't al. 1993, 
Roclkcv/d/. 1993). 

Tn the trojiical zone, chectalis in the Serengeti have been 
studied for over 20 years (Schaller 1972, liaton 1974, 
Frame and Frame 19SL Caro 1994, S, Durant in prepO, 
and rcscurchcr.s have tracked a population decline, con- 
cuirent with increases in the lion and spotted hyaena pop¬ 
ulations, that challenges Iradilional conservation siraiegies 
based on proLeclod areas, l^atu gulliercd over 15 ycai-s on 
tigers in Nepuks Chitwan National Park have made this 
population the best case study for the difficulties of con¬ 
serving a population of large, dangerous cars in an insular 
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reserve suirouncied by dcn^,c human settlement (MeDoiig- 
ul 1977. SujiquiM 1981. Smith 19S4. Smith Wfff. 1987a. 
>S]Tiitli und McDougal 1991), Unpredictable envimnmen- 
Ul events which have befallen the insular pcipulation of 
lions in Taiizunia's Ngoruiiguro Crater deniunsli ale the 
vLilnerabilily oCsmall isolated populations ro these taciors 
(Packer 1991b). 

It is nut surprising that there have been only a few long¬ 
term studies of the smaller cats, and that these have focused 
on the lynxes. Reintroduced populations of lynx have been 
studied in Switzerland since 1983 (Haller ajid Breitcn- 
moser 1986. BrcilcrtTriOser and Haller 19S7. Kaezensky 
1991, Breitenmoser and Baellig 1992. Haller 1992. 
Breitenmosei«/. 1993. Breiienmoser and Haller 1993). 
Lung-term study ul Llie [berian lynx, the worlds most vul¬ 
nerable cat species, has made ir possible for researchers to 
identify the causes of population decline; to propose cor¬ 
rective measures, and to mount an cITorr to accurately map 
out extant sub-populations (Delibes 1979. 1980, Beltran 
a aL 1987, Rodriguez and Delibes 1990, 1992, Paloniuics 
a/. 1991. ICON A 1992). I'.ven though there are long 
observation series data on the Canada lynx, due to .stmng 
^search interest in its close relationship with cyclic snow- 
shoe hare populations, no study has yci focused on the 
social dynamics that occur whthin a single population over 
an entire hare cycle (Broitenmoscr cf ttL 1993b). In tonns 
of lyux coiiscrvatiun, understanding of these dynaJtiics is 


critical for refining harvest regulations so that commercial 
trapping is nut unsustainable during cyclic pcipulatiou lows 
(see di.scLission in Chapter 4. lYade). 

It is importiint that long-tciin studies remain ftKiised on 
popLilation dynamics. Clear li tiderstun ding of how a pop¬ 
ulation is organized—which animals arc actually siring 
offspring and how many over a lifetime, how far the young 
disperse, how many young arc surviving to breeding age— 
can only come about through long-term study that focuses 
closely on a specific population. Chepko-.Sade a/. 
(1987) provide useful guidelines for field collection and 
presentation of data necessary to calculate the effective 
size of the study population (see below for discussion). 
The results of focused, longderm studies provide a base¬ 
line against which other populations can be measured, and 
an index which can be used to estimate the status and via¬ 
bility of unstudied populations with greater rcliahiliiy. 

Long-term studies are needed to identify the mles 
played by cals within ecosystems, ll is possible that the 
large cals, in particular, may be keystone species. 
Terborgh (1988) suggests that jaguar and puma predation 
on large seed-eating ncotiTopieal herbivores (peccary, paca. 
agouti) ultimately ijinuenccs tree species eomposiiion of 
tropical forests. 

While studies too numerous to list here have quaiiti- 
l1cd cals' nffUikti of prey pi)pulations. there has been no 
Ibcu.sed long-lerni research on whether cut predation eon- 
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irols Ihcsc populations (Quigley anti Homocker 1992). 
Cars have traditionally been and still are viewed by many 
people as decimutors of game. The practice of attempting 
to rcjnovc all predators frt)ni rcsei^os continued well into 
the 2()ih cenmry in many countries, and today predator 
contnd is probably the main reason why cals continue to 
be eradicated outside protected areas. However, gener¬ 
ally speaking, cuuent thinking holds that predation alone 
docs not cause prey declines, but can accelerate declines 
caused by other factors (e,g., poor food base, or disease) 
(Ginsburg and MacE><mald 1990). The decline cotdd con¬ 
tinue ti) the paint where an insufticieni prey base reduces 
the iiLtniber of predators, allowing the prey population lo 
recover and increase. Allemaiively, the system could sta¬ 
bilize with a reduced prey base until environmental con¬ 
ditions are such that favor prey increase. Basically, the 
nature of predator-prey relationships appears lo be a sort ol' 
fluctuating, or dynamic, equilibrium. The degree and rate 
of change arc highly dependent on local conditions, 
Himiiin impact can have a signiUcant influence on the 
dynamics of predaior-prey relationships. Hunting by 
humans ciiii dramatically alter the species composition of 
habitat which remains otherwise relatively undisturbed, 
Jorgenson and Bedford (1993) showed that pumas, 
jaguars, and subsistence hunters in Latin America tend to 
lake the same mammalian prey species. People may scav¬ 
enge wild prey killed by big cots (Johnsingh 1983. Thomas 
1990), and cats are often chased off their livestock kills 


(Joslin 1973, Rashid and David 1992, Oli et uL in press). 
Since big cats will typically feed off a large carcass for 
several days, scavenging by humans should lead lo an 
increase in cals' kill rates 

Habitat fragmentation could also strongly afi'cct the 
amplitude of local predator-prey dynamics. When prey 
species decline due to environmenlal coudititms in an iso¬ 
lated habitat block, both immigrution of new prey animals 
and emigration of predators seeking better food supply can 
be impeded. In Africa, fences have pioved lo he signi ficunt 
barriers io some niigrutoi y ungulates, leading to popula¬ 
tion declines (Owen and Owen 19S0, Williamson and 
Williamson 1985, Whyte and Joubert 1988). Within such 
confines, and under certain environmental condiiions, ihcre 
is a real risk that predation could drive key prey species u> 
the verge of extinction. This wa,s the justification for ihc 
decision loculi lions fixjjii part of Kruger National Park in 
the I97(>s, but ihe efiort was unsuccessful—the population 
was replaced by immigrant lions, and grew rapidly under 
low density conditions (Smuts 1982). 

Ecosystems are complex and dynamic. Only after 30 
years of study has it been po.ssiblc to elucidate the charac¬ 
teristics of a rclalivoiy simple predaior-prey system: 
wolves and moose on l-ake Michigan’s Isle Rt^yalc 
(Peterson and Page 1988), Similarly, the cyclic decline 
of snowsht>e hare populations in Canada is a regular pbe- 
uo[iienon which has been the focus of a prodigious amount 
of research attention, yet even after decades of studies. 
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researchers arc still unable to deterinme whether the ini¬ 
tial decline is sparked by the hares themselves (through 
their interaction with their ftxjJ resource base) or by their 
predators (Krebs et til 1992), It may not be possible to 
apply the lessons of long-terms studies from one area to 
another Thus* long-term studies of the role of cals within 
ecosystems will ultimately have greatest utility for Ihe 
management authority of the study area, and are most sig¬ 
nificant for high priority pi-otected areas holding key pop¬ 
ulations of species of conservation concern* These studies 
shtJuld also include the interaction between the study pop¬ 
ulation and the environment immediately outside the con- 
(liies of Ihe prtJtected area. 

Resolving Conflicts with People 

Conflict between cat and human interests has been dis¬ 
cussed in detail in Chapters I and 2, This is a key issue in 
cat conservation, and there is a need to greatly expand 
applied [^search* with the explicit objective of developing 
and implementing workable solutions. The larger cats, 
particularly those of Categories 1-3, aie of lop priority for 
this type of Tcld work* The topic is multi-disci ipinary, and 
research will entail much more than quantification of the 
amount of livestock inapmdator’s diet* There tire unlikely 
to be simple, universal prescriptions for ways in which eats 
and people can coexist* However* broad themes for invest 
ligation include iiiiproveiiient of land use planning and 
lrvcstcL>ck management* institution of appropriate controls 
where cats or their prey species are being unsustainably 
hunted, and development of economic use options involv¬ 
ing cats, including tourism and sport hunting. 

It is with this final topic that study of cals reaches peak 
complexity. The resolution of human/predator conflicts 
straddles the two worlds of conservation and development, 
which are often, but not of necessity, in opposition. This 
type of research will require the largest amount of funds, 
the largest number of participants, the greatest degree of 
cooperation between people of po.s.sibly disparate aims, 
and thus the largest possible reserve of patience and per¬ 
severance. It is not necessarily the most scientific or the 
most complex* In human-modified areas, situations 
change more quickly and less predictably than in pmlecicd 
areas. Trying out a possible solution without having con¬ 
ducted a full study to evaluate its potential impact, and 
then adapting management lo the results, is most appro¬ 
priate for work on hiiman/predalor conflicts (Slander 
1993). In such situations, where no action means no 
progress, Lliere is more to gain and less lo lose. 

This topic returns full circle to the beginning of this 
chapter. Research efforts have been heavily skewed 
toward those species which either generate revenue or con¬ 
sume il as problem animals* People destroy cats, either 


deliberately or indirectly through habitat alteration and 
removal of prey species, because cats are seen as either 
being valueless or, worse, parasites. For cat conservation 
to succeed, two veiy important goals arc to make wild cat 
populations more valuable to both local residents and 
national authorities, and to develop solutions which mini¬ 
mize revenue loss to problem animals. It is urgent that 
the horizons oi' field research on cats be broadened beyond 
ecology to include socioeconomics. 


Laboratory-based Research 

Intraspecific Diversity and Systematics: 
The Question of Subspecies 

Review of species status (Part I) shows that the crisis at 
hand tor wild cats is genetic erosion within species, rather 
than loss of species. No species are at present threatened 
with iriiminent exlinclion, but ptipulalionsurc being extir¬ 
pated. However, while there is general agreeinenl among 
felid taxonomists regarding recognition of cat species, 
confusion reigns on the .subject of cat subspecies (see 
Appendix 1 for a listing). For example, in its action plan, 
the Felid Taxon Advisoiy Group of the American Zoo and 
Aquarium Association (AZA) called Un laxonomic 
research aimed at validalion ol subspecific status for 2?t5 
out of 259 taxa recognized by the group (Wildt er aL 
1992a: 183), 

It appears that too many subspecies have been 
described on the basis of too little evidence (Anon. 1991d), 
For example, while 12 subspecies of bobcat have been rec- 
ognized within the United States (Samson 1979, Hall 
I9SI), Read (1981) and Werdelin (1981) have pointex) to 

the absence of geographic barriers, and suggested that 
most of these subspecies are probably invalid* Mith- 
ihapala (1992: 12), iifler carefully documenting the differ- 
eiH types of imprecision in description of leopard 
subspecies, notes that “almost ail ..were defined during the 
late 19th and early 20th cenluiy. During this time, it was 
[lot uncommon for western naluralisls lo travel to Lheir 
colonies in the tropics on hunting trips and scientific expe¬ 
ditions, bring back large collections, and have a subspecies 
named after themselves." She presents preliminary evi¬ 
dence to indicate that leopard subspecies should be sub¬ 
sumed under broad regional types separated by major 
geographic barriers, making the best case for treating all 
leopards of sub-Sahanm Africa as a single subspecies. On 
the otliei hand. A, Kileheiier {in lilL 1993) lius suggested 
that the snow leopard, for which two subspecies have been 
described (Stroganov 1962) but are not generally recog¬ 
nized (c.g., Heiniiicr 1972, Wiidl tit al. 1992a), is a prime 
candidate for subspcciation due to the insular and patchy 
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Box 1 

Subspecies Identification Incorporating Molecular Genetics 

by Stephen J. O'Brien 


To resolve the Issue of cat subspecies and make them 
a component of cat conservation, it is first important to 
agree upon the basis for species and subspecies clas" 
sification. My own version based on a collaboration wtth 
Professor Ernst Mayr follows (O'Brien and Mayr 1991). 

In 1940, Mayr proposed the Biological Species Concept 
(BSC) that defined a species as "a group of actually or 
potentially interbreeding populations that are reproduc- 
tively isolated from other such groups" (Mayr 1940, 
1963). Reproductive isolation, the primary component 
of the BSC, refers to the heritable tendency of distinct 
species to avoid gene flow or interbreeding even when 
they are brought info physical contact in nature. In clar¬ 
ifying this notion, Mayr (1970) noted that most species 
occupy distinct ecological niches, and that this ecologh 
cal distinctiveness is the keystone of evolution. 
Although various alternative species concepts and criti¬ 
cisms have appeared (Sokal and Crovello 1970, 
Cracraft 1983, Paterson 1985, McKItrickand Zink 1988, 
Templeton 1989, Wiley 1990), the BSC has survived the 
test o1 time and weathered the assault with Its major 
components affirmed, 

A major strength of the BSC is that It reflects the occur¬ 
rence in natural situations of the irreversible process of 
specidtion. It emphasizes reproductive isolation as the 
sole discriminator of species as whole entities, but 
acknowledges the occasional production of hybrid indi¬ 
viduals, or even hybrid zones. There are numerous 
examples of stable hybrid zones that appear to be geo¬ 
graphically balanced by selective disadvantages of 
hybrids vs. dispersal of individuals from the contact zone 
(Barton and Hewitt 1985,1989). The distinction here is 
that natural occurrences of hybrid individuals or hybrid 
zones between good species do not disintegrate the 
genetic integrity of the species as a whole, while 
hybridizations between subspecies normally do produce 
gene flow and genetic mixing, Reproductive isolation in 
nature provides an effective protective device for well 
integrated genotypes. Importantly, the BSC acknowl¬ 
edges the existence of appreciable genetic diversity 
within species that is often partitioned geographically 
(or temporally) by population subdivision into sub¬ 


species, ordinarily under conditions of allopatry (geo- 
graphical separation). Groups of such genetically dis¬ 
tinguishable but still reproductively compatible races are 
subspecies that together would comprise a polytypic 
species. 

Classically, a subspecies has been defined as “a geo¬ 
graphically defined aggregate of local populations which 
differ taxonomically from other subdivisions of the 
species” (Mayr 1940, 1963,1970). More recently, Avise 
and Ball (1990) have argued that subspecies identifica¬ 
tion should be based on genetic traits. In an attempt to 
provide formal criteria for subspecies classification, 
O’Brien and Mayr (1991) suggest that members of a 
subspecies share: (1) a unique geographic range or 
habitat; (2) a group of phylogenetically concordant phe¬ 
notypic characters that can be described; (3) a unique 
natural history relative to other subdivisions of the 
species. Because they are below the species level, dif¬ 
ferent subspecies are reproduclively compatible. They 
will normally be allopatric (i.e., the reproductive barriers 
are geographic), and they will exhibit recognizable phy¬ 
logenetic partitioning, because of the time-dependent 
accumulation of genetic difference in the absence of 
gene flow. Most subspecies will be monophyletic; how¬ 
ever, they may also derive from ancestral subspecies 
hybridization. 

O’Brien and Mayr (1991) agree with H, Hemmer (in 
Anon. 1991 d) that the concept of a subspecies as a sta¬ 
tic unit is outdated. According to O’Brien and Mayr 
(1991), subspecies can: (1) go extinct; (2) exchange 
genes with another subspecies and become a new 
“mixed" subspecies; (3) by genetic drift, selection, sub¬ 
division, or other demographic processes change its 
genetic character overtime to become one or more new 
subspecies; (4) if effectively isolated, become a new 
species by acquiring genetic isolating mechanisms; and 
(5) remain unchanged. It Is not possible to know which 
subspecies will become new species, but they all have 
this potential. Moreover, as the time of aliopatry 
increases, the probability of genetic differentiation 
increases, and genetic differentiation is likely to include 
ecologically relevant adaptations. The possibility that 


Contfnu&d on next page 


210 



Part it: Major Issuas. adapter 3 Research 


subspecies carry such adaptations, coupied with their 
potential to become new species, are two compeiiing 
reasons for affording them protection against extinction. 

Wa are presently revisiting subspeciation in the puma 
(30 classically described subspecies) and leopards (29 
classically described subspecies), using a suite of mol¬ 
ecular methodologies. Following the recommendation 
of Avise and Ball (1990), we are searching for discrete 
concordant genetic characters that are unique to and 
diagnostic for a subspecies. When comparing several 
individuals from a classically described subspecies, we 
have encountered four ranked ievels of distinction: ( 1 ) 
existence of one or more fixed genetic characters or 


genotypes that are present in all members of one sub¬ 
species, but not in any other (2) the presence of a poly¬ 
morphic but uniquely derived genetic character 
genotype in some, but not all, individuals of a sub¬ 
species, but not found in any other subspecies; (3) a dis¬ 
tinct gene frequency of one or more polymorphic genetic 
characters that is distinct from allelic frequencies of the 
same polymorphic characters in other subspecies; and 
(4} geographic isolation but absence of recognizable 
genetic differenliation. In our view, the presence of caF 
egory 1 distinction is sufficient to affirm formal sub¬ 
species classification, while anything less [categories 
2-4) reflect so recent a partition as to not support sub¬ 
species designafion. 


natuic oJ its high mountain habitat. 

In order to conserve intraspecific diversity, there iriLisi 
first be agrccineiii about how to define a subspecies (see 
Box), and then identiricaiion of where subspecies exist. 
While there have, in fact, been a nimiber of papers writ¬ 
ten on felid subspeciation (c.g., Pocock Weigel 
l%l, HerringU>ii 1987, to name only a few), standard¬ 
ized criteria have not been applied. Once the identifica¬ 
tion criteria fur subspecies have been agreed upon, clTorts 
to define subspecies and map ihcir eurrenf geographic 
range should be prioritized according to either global or 
regional species vuliieiability. In tropical Asia, invesli- 
gatiun of the taxonomic status of the Irioinote cat is of 
high prim ily, and an exception to this mle. The Iriomote 
cat is the only felid taxon whose specific vs. subspecific 
(leopard cat: Category 5b) status is a matter of strong 
debate (sec Species Account), 

IdentiTying felid subspecies and mapping ihcir distribu¬ 
tion will require a high degree of cooperation between 
field biologists, systematists, geneticists, and museum and 
zoo personnel, Geneiics and morphology can be studied 
IVom zoo animaJs and museum specimens. Specimens, 
however, are scattered among a number of museums, and 
there is no cciiiralizcd database listing tel id specimens held 
by the world’s various museums. Collection of samples 
from captive animals also poses problems. First, as shown 
in Table 4, Chapter 5, over 6i)7( of the ofncially cata¬ 
logued captive papulations of 20 cat species consist of 
generic animals, or animals of unknown origin. Second, 
captive-bmd animals arc likely to be poor representatives 
of the genetic diversity found In wild populations. For 
example, Miththapala (1992) notes that it was difficult to 
analyze the validity of the South China leopard on the 
basis of samples taken from captive animals: the ptipula- 


tion had been delibenitcly inbi’cd over several generations 
to maintain melanisni. 

Samples from wild animals iire of critical importance to 
the task of mapping inlraspecific diversity. This chapter 
calls for a major increase in research effort to map species 
moLa-populaiions. In the process of carrying out surveys, 
researchers should coordinate with syslcmuiists and mol¬ 
ecular biologists to ensure that the biological samples nec¬ 
essary to evaluate population uniqueness arc collccled. 
Appendix 2 contains a field protocol for collection and 
storage of such samples. 


Genetics 

Molecular research can address live importaiil questions 
relevant to conservation: (I) the uniqueness of species rel¬ 
ative lo others within the same genus or higher taxonomic 
unit: (2) the interrelatedness of species sub-populations, 
leading to understanding of historic patterns of movemeni 
and ihe degree of gene flow; (3) the amount of genetic 
diversity within a species, subspecies, or population; (4) 
the degree of hybridization belween individuals from the 
same or closely related species, and (5) the breeding struc¬ 
ture of a population (Wayne et aL 1992). This field has 
seen great progress over the 19Ji0s in both technique and 
application. Use of diagnostic genetic fragment.^ to deter¬ 
mine degree of relaledness between individuals, known 
as DNA tlngerpiinling, w\as only recently developed 
(Jeffreys ci aL 1985), and has been rapidly improved and 
simplified (reviewed by Wayne e/ al. 1992). One sub- 
sliintial improvement was the development of polymemse 
chain reaction (PCR), also in 1985. which permits multiple 
copies of genetic material to be Jiiade from just a ininntc 
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Table 3 

Genetic Research: Questions, Applicable Techniques, 

and Examples of Studies of Felids (modified from Wayne etal. [1992]) 


Questions Techniques ^ 



Karyology 

Allozymes 

mtDNA 

VNTR 

1. Phylogenetic distinction 

X 

X 

X 

? 

2. Phylogeographic history 

— 

X 

X 

X 

3. Genetic variability 

— 

X 

X 

X 

4. Hybridization 

X 

X 

X 

? 

5. Breeding structure 

X 

X 

X 

X 

Studies^ 

1-3 

4-18 

19-20 

11-12,20-24 


1 Explanation of techniques: 

Karyoiogy: Comparative analysis of the diploid number and morphology of chromosomes. 

^//o^ymes; Comparative analysis of polymorphism at specific gene loci by protein electrophoresis. 
mfDAW; Comparative analysis of divergence of gene sequences in rapidly evolving, maternally inherited 
mitochondrial DNA. 

VNTR: Comparative analysis of variablG number of tandem repeat DNA (DNA fingerprinting), 

^ Examples of genetic studies of felids: 

1. Phylogenetic distinction: 1. Wurster-Hill and Gary 1975: 2. Wurster-Hill and Centerwall 1982: 3. Wunster-Hill 
etaL 1987; 4. Collier and O'Brien 1985; 5. Wayne etai. 1989; 6* O'Brien this volume; 7. O'Brien et al. 1987c; 
21. Olmsted etai. 1992; 22. Janczewski etai 1992, 

2. Phylogeographic history: 7,8. Yukhi and O'Brien 1990; 9. O'Brien otaf. 1987a; 10, O'Brien eiaL 1987b; 

11. O'Brien etat. 1990 and Roelke etai. 1993; 12. Packer etaL 1991b; 19. Miththapaia 1992; 20. Menotti- 
Raymond and O'Brien 1993. 

3. Genetic variation: 7-12, 13. Newman etai. 1985; 14. O'Brien et ai 1985; 15. Goebel and Whitmore 1987; 

16. Miththapaia si at. 1991; 17, Randi and Ragni 1991; 1B, Hubbard etai 1992; 19-20,23. Gilbert era/. 1991. 

4. Hybridization: 17-1S. 

5. Breeding structure: 12,20,23, 24, Packer etai 1991a. 


iniiini <iample. Rven ^miril bits ot bone, skin, or hair Irjiii 
mu scum specimens can be used. These icchniqiies, for 
exuniple, were used to analy/.e cellular DNA from the 
extinct saber-toothed cat Smitodon fatal is (of Rancho La 
Brea tar pit fume), which the results suggest was a primi¬ 
tive relative ofihe modern pantherines within the most 
recent felid radiation (Janc/ewski et af. 1992). 

Table 3 indicates the techniques that are appropriate tt) 
the live areas of research ouLlined above, and reviews their 
application to studies of felid genetics. Wayne et ui. 
(1992) provide a concise description of each icchntque and 


its relevance tncoiisei vatioji biology. 

The role of molecular research in understanding evolu¬ 
tionary relationships at the species level is discussed by S. 
O'Brien under Taxonomy at the beginning of this book. 
Hybridization between domestic cuts and wildcats is dis¬ 
cussed in the Species Accounts, and the question of sub¬ 
species was examined previously in this chapter. 
Molecular analysis has been used at a lesolution finer than 
the subspecies level by Packer c; ai (1991b) to examine 
the relationship between two closely situated lion popula¬ 
tions, Allozymc and DNA fingerprinting analysis was 
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used to show that the small population of lions living 
wilhifi Tanzania's Ngorongoro Crater was probably 
founded by immigrants from the adjacent Serengeti 
National Park, The remainder of this discussion centers on 
the importance of studies of genetic diversity and breeding 
sinicture to felid conservation 

Genetic variation is thought tt> be essential to the long- 
tenii adaptability and. persistence of popufalions by pro¬ 
viding different options on which natural selection can 
operate m response to environinentai change- Although 
the evolutionary significance of genetic diversity and the 
need for its conservation is widely recognized and 
accepted, actual demonstrations correlating genetic diver¬ 
sity and fitness have been few. Most studies have been 
laboratory cxpei inicnls which examine only one index of 
fitness growth iate)(Beardiiioro 1983, Allendorfajtd 
Leary 1986). 

Loss of genetic diversity within a population occurs 
when it shrinks to a small size. This increases the chances 
for expression of harmful genes. Expression of dclelcrrous 
niutulions is synonymous with inbreeding depression, 
which also refei-s to (he t consequences of matings between 
closely related individuals. The physiological impair¬ 
ments resulting from inbreeding depression have been best 
documented by breeders managing sjiiall captive popula¬ 
tions, especially domestic animals {Ralls and Ballou 
1983). However, while the potential of inbreeding lo drive 
isolated populations to extinction has been demonstrated in 
theoretical models (Senner 198(K Gilpin and Soule 1986), 
ill practice the costs of inbreeding, even in captive popu¬ 
lations, have been difficult lo predict (Ralls 1988). In 
other words, the exact consec|uences of loss of genetic 
diversity are probably situation-specific, and will vary 
between both species and populations. 

New evidence in support of ihe need to conserve large 
populations in order to maintain genetic diversity may well 
arise from future application of DNA fingerprinting lo the 
breeding structure of felid populations, as was done for 
Serengeti and Ngorongoro Crater lions (Gilbert et af. 1991, 
Packer 1991a). Results showed that reproductive 
success is highly skewed in coalitions of male lions: only 
two males per coalition in the Serengeti fathered almost ad 
of the ulTspring in their pride, regardless of the size of the 
coalition (up to nine males). Not all potential breeders 
have an equal chance of passing on their genes, and thus 
lion populations are not panmictic (randomly mixed), as 
is often assumed in simulations which model population 
viability. Non random breeding success leads to more 
rapid decay of genetic variation than predicted by simula¬ 
tion models (l.acy 1993). So far this study has been the 
only one lo employ DNA fingerprinting to clarify the 
social oiganizatioii and repEXxluctive patterns of a popuia- 
lion of wild fclids, although captive populations have been 
analyzed (e.g., Menotii-Raymond and O^Brien 1993). 


[t appears to be a typical pattern of felid dispersal that 
female offspring establish home ranges close Lo their 
mother's range. Based not on genetic analysis but on 
known relationships. Smith cf al, (1987h) found that the 
average degree of rclatedness between neighboring female 
tigers in Nepal's Chirwan NP was 0.35, similar to a typi¬ 
cal value for a lion pride, which almost always consists of 
closely related females (Sunquisl and Sunquist 1989), The 
general pattern of felid social organization is that a male's 
home range overlaps those of several females and, if males 
do indeed actually mate with ail females within their 
ranges (molecular analysis is necessary to confirm this), 
the potential for inbreeding and more rapid loss of genetic 
diversity arises. This is particularly the case if dominant 
males prevent others from breeding and sire a dispropt^r- 
lioiiate number of offspring, as has been found foi tiger 
(Smith and McDougal 1991) and lion (Packer I99la) 
populations, If the population is so isolated as to bar emi¬ 
gration of related and immigration of unrelated individu¬ 
als, there is real cause for worry abiiut populaiu^n viability 
(see below). Smith ct aL (1987a) suggest that this is a seri- 
oirs pft^blem for tigej-s on ihe Indian subconiincni, where 
the structure of the in eta-population is characleri/ed by 
populations that arc either completely isolated, or have a 
probability of genetic exchange considerably less than one 
individual per generation. 


Population Viability Analysis 

A minimum viable population (MVP) is one that meets 
“the minimum eandiiions for the long-term persistence 
and adaptation of a species or population in a given place'* 
{Soule 1987a: 1). It is theoretically sufficiently large to 
protect against extinctions caused by harmful and unpre¬ 
dictable genetic, demographic, or environmental factors 
ever a given period of time (generally expressed in hun¬ 
dreds of years). Determination of a generic, rule-of-thumb 
MVP size has been the subject of considerable effort and 
debate (reviewed by Shafler 1990) and, based solely on 
long-term conservation of genetic diversity, should be 
considemd equivalent to an effective population size (Ne) 
of several hundred (Soule and. Siniberlotf 1986, Lande and 
BaiTowclough 1987), 

The concept of effective population size summarizes 
the genetic influences acting on a particular population, 
and has important implications for evolutionary processes 
(Wright 1969). Nc is defined as the size of an ideal popu¬ 
lation which maintains the same genetic diversity as the 
real population (Kinnira and Crow 1963), and is equivalent 
to the number of breeding animals per generation. It is a 
function oi social organization and population demo¬ 
graphics, and as a standardized metisure permits compari¬ 
son between species, between populations of the same 
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Table 4 

Ratios of Effective Population Size to Actual 
Population Size (Ne^) Calculated for Cat Populations 


Species and Population 


Ne/N ratio 


Reference 


Ocelot, centra] Venezuela 0,37 

Tiger, Chitwan National Park, NepaM 0.40 

Florida panther, U,S.^ 0.25-0,5 

Puma, southwestern Alberta, Canada^ 0.64 


Ludlow and Sunguist (1987) 
Smith and JVlcDougai (1991) 
Seal etsL 1989 
Dueck(1990) 


^ Included good field data on a key component of effective population size, variance in individual lifetime 
reproduction, gathered over 17 years of field work. 

^ Upper estimale (0,5) based on proportion of adults known to have bred over 7 years of fieldwork. These 
adults were treated as a single generation because not all animats were followed for entire period, and 
therefore data is lacking on individual production of offspring. Lower estimate is speculative, 

3 Dueck (1990) applied the formula developed by Reed Qtat. (1986) to field data collected by Pall stsl. (1988). 

In their assessment of estimators' effective population size, Harris and Allendorf (1989) found that the formulae 
of Reed et ai (1986) tended to overestimate Ne/N by roughly 60%, 


Part of the reason that there have not been more attempts to estimate Ne for cat populations is that reasonably 
accurate demographic data are needed, of the type that can be collected only through long-term study^ and then 
with difficulty. Harris and Allendorf (1989) suggest the use of population simulation models—based on an initial 
short-term series of field data as well as the willingness of biologists "to make educated, insightful guesses" for key 
parameters related to social structure—to project population dynamics over individuals' lifetimes. For management 
purposes, they point out that it is probably not neccessary to strive for great precision in Ne estimates, given that 
unpredictable variation in demographic or environmental events can easily alter the rate of genetic loss. 


species, and between the iiamc popularion at different 
limes. Il is usually only a fraction ofaclual [MipulalioTi si/c 
(N), because not all animals in the population are breeders. 
The smaller the ratio of Ne to N, the greater llic chance 
for genetic drift and (he greater the level of inbreeding 
chamoteri/ang a .species (Chepko-Sade e; 1987), Ne/N 
ratios appear to have been calcLiJated for just I luce cat pop¬ 
ulations iTable 4), They imply thai a minimum viable 
population of several hundred breeding animal.s would 
aetually require nearly 1,000 anijiials. 

Moreover, a population siz.e sufficient to mitigate envi- 
ixjnmental and catastrophic uncertainly (habitat change, 
or an epidemic or natural disaster) should be considerably 
larger than one required only to conserve genetic diver^ 
sity (Shafler 1987, Laiide 1988), Tukijig these factors into 
account, viable populations are thus expected to be of the 
order of several thousand individuals (Heinvsky 1987, 
Soule 1987b, C. Thomas 1990). 

If is clear that such a goal is not obtainable for popula¬ 
tions of the bigger cats in pmtcctcd areas. Most of the 
world's protocled areas are simply not large enough (see 


review in Chapter ]> However, MVP size decreases 
sharply il'lhe ptjpulalitm is not completely isolated, bul 
maintains even a low rate of genetic migration from other 
populations. Simulation models indicate that immigra¬ 
tion of new animals can substantially reduce a population's 
extinction risk (Soule l9S7c, Berer 1993). Many mam¬ 
mals have been shown to have low levels of genetic vari¬ 
ation relalive toother taxa (Sehinder and .fohnson 1973, 
Powell 1974, Nevo 1978), Jmnde (1979) and Chepko- 
Sade t't til. { 1987) suggest that low levels of genetic varia¬ 
tion and chromosomal evolution patterns indicate that the 
general trend of mammalian population organization is in 
smolL semi-iso la Led and relatively inbred domes (sub-pop¬ 
ulations), occasionally augmented by immigration from 
neighboring domes. For these reasons, and because pumas 
in fragmented habitat in the U.S. have actually moved 
through narrow, natural landscape features within devel¬ 
oped aix:as to reach larger habitat patches (Maehr 1990, 
Beier 1993), the need tor movement corridors to connect 
small isolated reserves containing big cat populations has 
been cniphasi/od in Chapter 1. 
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However, considerable conirover^y surrounds the real 
significance and utility of the MVP concept, much of it in 
the form of unpublished grunibiing about whether such 
“ivory tower ’ thinking dictates that too-small pt^pulations 
be essentially written off. There has been a great deal of 
theoretical writing about conservation of M VPs, but few 
attempts at applicalitHi as a inanagemerit practice (Shafer 
1990, Caiighlcy 1994). The correlation between genetic 
diversity and fitness is theoretically robust but empirically 
weak (e.g., Beardman 19ST Allendorf and Leary 19i^b: 
72-76), and would certainly benefit from further field 
work. However, signs cl inbreeding depression can be 
very difficult to detect in the field unless the situation is 
very advanced (Smith and McDoiigal 1991). 

With regard to cals, there are three well-researched 
exiiiiiples which go furthest toward demonstrating small 
population vulnerability in the wild, rather than just on 
paper. The first, the Florida panther, is a very small pop- 
iilalioii exhibiting relatively clear-cul symptoms of 
inbiecding depression. The total population now num¬ 
bers about 30-50 adults in fragmenied hahiiat (Logan et aL 
1993). and incesluous pairings have been observed 
(Roclke 1993), Genetic divoi^ity within the popula¬ 
tion is very low {O’Brien e( (iL 1990, Roelke ey c^/. 1993). 
Males have high levels of abnormal spcmi and have over 
the last 20 years suffered an inci'oasingly and unusually 
high incidence of cryptorchidism tone or both testicles 
unde sec Tided, with progressive loss of spennatogenesis). 
A recent increase in cardiac abnormal ilies, in some cases 
fatal, has also been observed (Roelke c/iy/, 1993). An 
analysis of the population's viability concluded that the 
probability ofcxtinctiun within 20 years is high unless 
there is management intervention (Seal e! aL 1989), 

The second example illustrates the vulnerability of 
small populations to unpredictable environmental events. 
The population of lions in Tan/^mia's Ngorongoro Crater 
over 1957-1961 was esliiiialcd to number 65-70 individu¬ 
als. including young. In 1961-1962, there was an infesta¬ 
tion of biting fly (Stomoxys ettfarrmts) in the Crater, 
following exceptionally heavy ruins. Lions appeared to 
he the preferred hosts for the ilies; repeated bites let.! to skin 
infections and eventually emaciation. Unable to hunt 
effectively, the population crashed to nine adult females 
and one male by June 1962. Although the population 
rebounded to its present level of between 75-125 animals, 
all members are descended from only 15 founders, and 
show a significant lack of genetic diversity and high lev¬ 
els of abnormal sperm relative to lions from the nearby 
Sorengeti, the source of the fi>unders. There me indications 
of declining I'eproductivc success. The Cnirer is an eco¬ 
logical island which contains only a subset of the large 
mammals found in the Serengeti. Wild dogs occuned in 
the 1960s. but have since disappeared. Male lions have 
occasionally immigrated into the Crater, hut none have 


successfully bred since 1969 (Packer r//. 199ib). 

The third example shows why these populations should 
not be written off. As discussed in the species account, 
wild cheetahs from both east ;md southern Africa are vir¬ 
tually identical in nuclear coding DNA, on a par w ith 
deliberately inbred sfruins of latM^ratory mice (O'Brien et 
rif. 19K5). The cheetah ptTpulalion appears to have passed 
through a severe population bottleneck around the time of 
the late Pleistocene extinctions of large mammals 
(Menotti-Raymond and O'Brien 1993). 

Yet the consequences for the cheetah today are not 
clear. Since the time of the bottleneck, there has been 
ample time for natural selection to eliminate The most dele- 
lerioiis genes arising frmTi inbreeding depression (i.c., 
those individuals with severe defects would not have sur¬ 
vived). However, while moderate levels of variation have 
accumulated in non-coding genetic material, it would the¬ 
oretically take '3iniliions o( years” to restore similar levels 
of coding DNA heterozygosity for a species as depauper¬ 
ate in variation as the ehcciah (McnoUi-Raymond and 
O'Brien 1993), Problems symptomatic oj‘inbreeding 
depression have been found in the global captive popula¬ 
tion, such as low levels of concepiion and elevated cub 
mortality (Marker and O’Brien 1989), but the outsUinding 
reproductive successes achieved by some institutions indi¬ 
cate that inappropriate management is at least partly 
responsible (LIndburg et aL 1993, Marker-KiaUs and 
Grisham 1993, Wildt z?/. 1993). Similar evidence of 
pour rcpruduclion has not been found in the intensively 
studied wild population in the Sereiigeti (Laurenson a ai. 
1992), despite Screngeti males having high levels of 
abnormal sperm (Wildi et aL 1987a). Cub losses iti the 
Serengeti. which are very high (95%). are allributable to 
environmental factors, including lion aggression: more¬ 
over. females will rapidly conceive again following loss of 
a fitter. In reserves, cheetah numbers appear lo be affected 
far more by interspecific competition with other large 
predators than by side-elTecls of genetic homozygosity 
(Caro and laurenson 1994), 

Because of their ecology, the big cats are highly vul¬ 
nerable to isolation in small vulnerable pupulaliuns. The 
Standard practice of setting aside a scattered network of 
roserves may not prove to be very effective for these 
species. Tlie theoretical tools Ibr analyzing population via¬ 
bility are available, as is the requisite field-colleered bio¬ 
logical data (on at least a crude level) for most big cats. 
Better nsc should be made of tools such as GIS habitat 
maps and population siinulation models to demarcate sub- 
populations of these species, especially iliose of Categories 
1-3, and a first-order evaluation of their status should he 
done. Population viability analysis for cats has so far been 
done for only three taxa—the Florida panther (Seal ei ai 
1989). the Sumatran tiger (Tilson 1992a), and the Asiatic 
lion (Walker 1994). These efforts have been led by the 
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Conservation Breeding Specialist Group (CBSG), which 
has done similur etmservution analyses for u wide range of 
nou-felid species. The tools of conservation biology need 
to be applied marc systematically to wild cat populations, 
with more active involvement of field speciaLisis. 

Future research should not only go toward identifying 
which cat populations arc viable and which are not. 
Population viability analysis does not necessarily identify 
the specific threats facing a population, nor lead auiomai- 
ically to management solutions. As emphasized by 
Caughley (1994): if a population is declining or small, it 
is more effective in the long-term to provide a cure (find 
ways to increase population size) rather than merely treat 
the symptoms (manipulate the population genetically). 
The limiting factors, or agents of decline, should be iden¬ 
tified through an experimentally-designed study, and 
appropriate management actions taken. It will not always 
be possible to increase population size—^for example, if 
the limiting faclor is the si/e of a reserve isolated in a hos¬ 
tile environment—but it is important that research projects 
are designed lo address and, if possible, manipLilitlc and 
alleviate the factors which led to the population vulnera¬ 
bility in the first place. 


Infection and Disease 

There is increasing appreciation of the effects (hat infec¬ 
tion and disease can have on wiki populations (May 1988), 
Injection refers U) the presence ol pajusites (from bacteria 
and viruses to arrliropods) within a host: disease results 
only if infection is clinically harmful. Infection and dis¬ 
ease can potentially impact sm vivak jcprodueiioii, disper¬ 
sal, and distribution of liust populations (uScott 1988), as 
well as their level of genetic diversity (O’Brien and 
Hvermann 1988), 

The actual effects of disease upon wild cat populations 
are little-known. There is little documentation of the inci¬ 
dence of disease, let alone the impact, and a review of the 
literature produced few examples of infection or disease 
leading to a major decline in a population of wild cats 
(Table 5), 

The most inipoitant and dramatic disease outbreak 
occurred at the time of writing, so that it is not yet possb 
ble to draw conclusions about its impact. By .Inly 1994, an 
epidemic of canine distemper virus (CDV) had affected 
2{)%*M]% o\ the 3,t)00 lions in Tanzania's Serengeti 
National Park, and about 87 lions in a monitored pt^pula- 
tion of 250 died or disappeared. The first notable clinical 
signs were facial and foreleg spasms, loss of control of 
limbs, and seizures. More than half of all lions with clini¬ 
cal signs died or disappeared. Canine distemper has been 
considered rare in felids, only occasionally affecting indi¬ 
vidual cats in zoos, hut blood samples from Serengeti lions 


in 1985 show that the population may have been exposed 
to CDV around 1980, Since 1992, however, there have 
been four epizootics of CDV aft’eciing predominantly 
African and Asian cats in U.S, zoos. The extent of the 
morbidity and mortality in (hese recent outbreaks, cou¬ 
pled with the severity oj the Serengeti outbreak, suggests 
that CDV has acquired increased patbcnogicity for cats. 
Controlling the Serengeti epidemic through vaccination 
of [he lions was not possible, as existing modified live 
CDV vaccines were designed for dome,Stic dogs and could 
cause the disease when given to other camivorcs. 

The Tanzanian authorities launched a program in the 
Serengeti area to vaccinate domestic dogs (the most likely 
vector of the disease, since an outbreak of CDV occurred 
in the adjoining Masai Mara reserve in 1991), However, 
as shown by the 1980 outbreak of CDV in the Serengeti. 
the disease can run its course, reducing but not ihrcaten- 
ing healthy populations overall, while vaccinating about 
3(J,0f>n domestic dogs in the vicinity is a major challenge, 
particularly since their average life span is 30 months and 
the program would have to be continued for many yeai-s 
to reduce the ri.sk of new epidemics. 

The rapid action of the Tanzanian authorities in curry¬ 
ing out an extensive veterinary investigation inU) the 
Sereiigeii epidemic Im pJT^vided important insighl.s which 
fornt the basis for continued monitoring of .susceptible car- 
jiivoiie populaliojis (L. Munson, C, Packer and M. Roclke, 
pej s, comm,). 

On the other hand, cats sometimes take advantage of 
the effects of disease upon prey populations. For exam¬ 
ple. wildcats in Scotland concentrate their predation on 
wild rabbits afflicted w^ith myxomatosis (Corbett 1979), 

Although a wide variety of diseases has been docu¬ 
mented for cats in captivity (c,g. Wallach and Boever 
1983, Fowler 1986, Seidel and Wisser 1987, Pedersen 
1988, Bushertii. 1992), opportunities for irierspeeiftc 
transmission and host susceptibility are probably increased 
in these conditions. For example, although Rasheed and 
Gardner (1981) isolated feline leukejniu virus (FeLV) 
from a captive leopard cat, it has not been reported ffxmi 
any wild felid population except Fiiropean wildcats, which 
are closely related to and interbreed with domestic cals, 
which are frequently infected with FcLV, However, it is 
still not clear whether Fel.V is transmitted from domestic 
cats to wild cats, or rather the virus is sustained within 
wildcat populations (McOrist 1991). 

I'able 5 presents a preliminary list of viral and bacter¬ 
ial pathogens reported in wild cats. In some cases, the 
pathogen is detected by sera reactivity to an antigen in the 
laboratory, rather than by clinical symptoms observed 
either in the field or by examination or necropsy. In all 
eases, however, the etiology and effect of the viruses on 
their host populations are unknown. 

This lack of knowledge stems from practical dlfricultic.s 
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Tables 

Exposure to Infectious Micro-pathogens Documented in Wild Cat Populations 


Pathogen 

Species 

Area 

Ref. 

Anthrax^ 

Cheetah 

Hamiblae 

15 

Bubonic plague 

Bobcal 

New Mexico 

8 

Canine distempter virus (CDV)®- ^ 

Lion 

SerengetP 

20 

Feline calicivirus (FCV)a 

Puma 

Florida 

12 


Wildcat 

France 

13 

Feline coronavims (FCoV)^ 

Cheetah 

Serengeti 

10,17 


Puma 

Florida 

12 


Wildcat 

France 

13 

Feline cytauxzoonosrs 

Bobcat 

North America 

7 


Puma 

Florida 

12 

Feline Immunodefiency- type {FIV) viruses 

Lion 

Kruger, Serengeti 

1,2 


Cheetah 

Serengeti 

1 


Puma 

North America 

1 


Bobcat 

Rorida 

1 


Leopard 

Kruger NP, So. Atitca 

19 

Feline leukemia virus (FeLV)^ 

Wildcat 

Scotland^ 

3 


Wildcat 

France 

13 

Feline panleucopenia virus (FPV)^ 

Canada lynx 

North America 

4 


Bobcat 

California 

9 


Puma 

North Mierica 

11 


Puma 

Florida 

12 

Feline rhlnotracheitis (FHV)a 

Bobcat 

Florida 

12 


Wildcat 

Scotland 

3 


Wildcat 

France 

13 

Feline syncytia-forming virus 

Puma 

Florida 

12 

Rabies^-t' 

Canada lynx 

North America 

4 


Bobcat 

Virginia 

5 


Eurasian lynx 

Slovakia: 

16 


Tiger 

India 

6 


Puma 

North America 

14 


Puma 

Florida*: 

12 


Leopard 

Caucasus Mtn. region 

18 


Snow leopard 

Kazakhstan 

18 


^ Pathogen potentially fatal 
^ Generally considered uncommon in fellds 
^ Cat death ascribed to this pathogen 

1. Olmsted at al. 1992; 2. Spencer etaL in press; 3. McOrist etai 1991; 4, McCord and Cardoza 1982; 

5, Carey and McLean 1978; 6. Burton 1950; 7. Kleraf a/. 1982; 8. Poland etaL 1973; 9, Lembeck 1978; 

10. Heeney ef a/. 1990; 11. Hansen 1992; 12. Roelke et a!. 1993; 13. Artois and Remond 1994; 14. Storer 1923; 
15. Undeque etai in prep,; 16. Hell 1992; 17. Evermann etaL 1993; 18. Heptner and Sludskii 1972; 

19. Brown etaf. 1993; 20. Anon. 1994e. 
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Lion Stricken by seizure caused by canine distempter virus in the Serengeti, Tanzania, Febmary 1993. 


in the field, hoih in identifying sick animals; and finding 
dead ones, and then attributing with certainly the death to 
disease. Most wild animals are host to some form of par¬ 
asite or another, and parasite loads can increase when the 
animal is in poor condition due to other factors, resulting in 
a vector between infection and loss of fitness, 

A program to momtor infection in wild populations is 
inosi useful if carried out concurrently with a field study. 
Thus, the movements, reproductive activity, and ultimate 
fate of the study animals can be evaluated in the light of 
knowledge of the presence or absence of infection. While 
clinico-pathological investigation remains the best way to 
identify infection and monitor the role it plays within a par¬ 
ticular population, it is also useful to c<jllecl bkwjd samples 
from study animals imim^bilized for Jiiarkiiig or radio-col¬ 
laring (see Appendix 2), Sera extracted from the samples 
can be frozen and later tested for reactivity to various ;uiLi- 
gens, and can be used as well for molecular analysis. Skin 
and fecal samples can also be collected for examination tor 
macro-pai'asites, 

M. Artois {in lilt. 1993) suggests three reasons why 
monitoring disease in wild populations is important and 
dcsci^vcs more emphasis from field biologists: 

I. Disease can have a devastating impact on small popu¬ 
lations, as described for the lions of the Ngorongoro 
Crater (Packer 1991b), or as in the well-known case of 
the black-footcd fcrrcl (Thorne and Williams I98H). 


A proper disease monitoring pn>gram for small popula¬ 
tions allows the best chance for successful intervention. 

2, Even for larger populations, disease can be a major 
environmental influence. Infectious disease can aff^T 
populations in a manner independent of host density 
such that sparse and widely dispersed populations are 
nonetheless at risk. 

3, Biological samples arc important for building up clini¬ 
cal and ecological knowledge of the circulation of 
pathogens. 

Summary and Conclusions 

Tills review of research effort for cats suggests that the fol¬ 
lowing topics are of conservation priority. Areas for future 
research arc sujnmarizcd generally below, with links to 
specific priority projects in Part UI. 

L Natural history studies of cats ranked in Categories 1-3 
are urgently needed (see priority projects in Part III), 
Without basic information on behavior and ecology, 
attempts to conserve these species arc bound to be 
somewhat inappropriate and inefficient. These studies 
should he carried out both within protected areas, to 
provide teisclinc data, and in modified habiraf typical of 
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the predominant regional form of land use, to assess 
implications for species conservation. 

2. Most of these species occur in tropical Asia and Latin 
America. \n addition, the cats of north Africa and 
southwest Asia have scarcely been studied. Natural 
history studies should be carried out with the active par¬ 
ticipation of local residents and experts, including 
hunters. The value of these studies would be increased 
if several cat species were studied simultaneously by a 
small team. 

3. Sjiiall, isolated populations are highly vulnerable to 
extinction. This has been well documented for cats, 
particularly the large species, yet there has been little 
systematic effort to map out cat population fragmenta¬ 
tion and distribution beyond the more obvious exam¬ 
ples of occurrence in protected areas. A number of 
priority projects have been put forward in Part 111 to 
conduct presence/absenee surveys to map discrete pop¬ 
ulations of cat species. Particular attention should be 
paid to identification of potential and actual habitat cor* 
ridors to permit migration between otherwise isolated 
populations. 

4. Standardized, replicable techniques to census car pop¬ 
ulations still need to be worked out, especially ft)r the 
tiger in India (Project 48), Otherwise, there is little 
hope of accurately assessing the effectiveness of popu¬ 
lation conservation efforts. Density estimation methods 
(spoor surveys, photo traps) should be tested against 
populations whose size is known from long-term study 
(Project 7). 

Long-temri studies are necessary to tinderstand “typi¬ 
cal" felid population dynamics and the role played by 
cats in ecosystems (see Projects !f\ 1 7,24 , 30,45,101, 


and 103). They are most suited to protected areas 
where the population dynamics of other non-felid 
species, especially prey, are also studied, Fn the future, 
long-term studies should be mounted in protected areas 
which hold large populations of cats of conservation 
concern, on either a regional or global level. It is also 
important to study the predator-prey dynamics of cat 
populations located outside protected areas* Such stud¬ 
ies could most appropriately be undertaken by having 
ii field researcher work under a long-term development 
project with a conservation component. 

6. Research projects designed both to develop and imple¬ 
ment solutions to conflict between big cats and people 
are of high priority (see Chapter 2, and Projects 5, 6,22, 
23,31,32,51,52,71, 74,93, and 102). Studies should 
be carried out in areas typical of the predominant 
regional form of land use, or should altemarively focus 
on potentially viable, unprotected populations* 

7. There have been relatively few attempts to specifically 
apply the lessons of theoretical conservation biology 
to the field. A cooperative effort should be made to 
define Minimum Viable Population size for cat species, 
based specifically on insight gained through long-leim 
studies of behavior and ecology (see Project 8). This 
exercise would greatly aid reviews of species status, 
and prioritization of conservation effort. The following 
species should be looked at first: Iberian lynx, tiger, 
snow leopard, cheetah, lion, jaguar, puma, leopard 

8. Field studies of cat populations could benefit from 
closer CLK)peration with the laboratory sciences. Field 
researchers should take biological samples from cat 
species at every opportunity to help advance knowl¬ 
edge of felid taxonomy, genetics, and disease (see 
Pioject 9). 
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Part II 

Major Issues in Cat Conservation 


Chapter 4 
Trade 


Introduction 

Historically> culij; been pri/ti^l lor ihoir Ww. The 
glamoLir of cat fur can pmbably be traced back to the first 
people brave enough to slay a fearsome large predaior. In 
many cultures around the world, cal pelts arc still worn by 
the elite as symbolic expressions of status and power. 
These overtones, coupled with the physical beauty of cat 
fur. also explain their appeal to the fashion-conscious mod¬ 
ern woman. An advertisement typical of the l^Mlsand 
197()s enticed buyers with the following: ‘'Untamed,,.the 
Snow Leopard, provocatively dangerous, A mankiller. 
Born free in the wild whiteness of the high Himalayas only 
to be snared as part of the captivating new fur collec¬ 
tion.,,sty led and shaped in a one-oi-a- kindness to bring out 
the animal instinct in you'' (Conway 1%H), 

The appearance of large numbers of pelts of tigers, leo[> 
ards. jaguars, snow leopards, and their kin in boLitiL|ues 
fmni Montevideo to New York and Berlin led to alarm that 
trade might drive these species to extinction. This was 
one of the primary concerns which fueled the development 
of the Qmvention on Inlenialinnal Trade in Endangered 
Species of Wild f auna and Flora (CITES—see Box 1). 
which entered into force in 1975. As implementation of 
the Convention by its signatory slates tparticularly the 
importers) lias improved, those species of spotted cat 
traded in large nuinbeis. both before Cl l ES entered into 
force and in its early days, have now almost completely 
disappeared from the fur trade. The volume of cat skins 
legally traded in 1990 is only about a quarlerofthc vol¬ 
ume of trade in 1980 (WCMC unpuhi. data). Latin 
America and sub-Saharan Africa have been replaced as the 
main suppliers by four northern countries—the United 
States, Canada, Chinn, and Russia, The modern fur trade in 
cats relics almost entirely on three lynxes and the Chinese 
leopard cat. 

Cats are one of the wildlife families used by the fur 
trade which are entirely wild-eaughL rather than I'amied. 
1'heir pells are also high-value compared to most other 
species in the trade, even when demand is relatively low. 


For example, in the 1989-1990 season the average price 
paid to the trapper for a Canada lynx pelt was CA $117 
(U.S, $85), which is high cs>inpared lo the av<?rag<? value 
for other fur-hearers—U,S. $67 for fisher, $57 tor marten, 
$17 for beaver, and $9 for fox. In 1984-1985, lynx pelts 
were much more valuable—at approximately U.S, $445, 
worth ] 8 times as much as a fox pelt (Canadian Wildlife 
Service in litt. 1994). In other words, relatively low har¬ 
vests can generate significant revenue. Theoretically, fur 
trade has the potential to be an important component of a 
sustainable use strategy for cat conservation, providing an 
economic incentive to maintain wild lands. The manage¬ 
ment of commercial trapping of the two North American 
lynxes is reviewed to examine whether such an approach 
actually works. 

Illegal trade, on the other hand, has the potential to be 
among the fastcsi and most destructive threats to wild cats 
when it leads lo commercial poiiching (as opposed to ille¬ 
gal hunting for other re;isons, such as livestock protection). 
The fur trade from Latin America in the late 1970s to early 
1980s is a good example. The region was the major sup¬ 
plier to the world market, but most exports were in con¬ 
travention of national hunting and export bans. Imports up 
to the mid-1980s were legal, however, so that import sta¬ 
tistics indicate how large the illegal trade was. When trade 
is clandestine and '‘underground/' however, it can he very 
difficult lo gauge its true volume, identify consumer moti¬ 
vation and appropriate corrective measures, and enforce 
prohibitions effectively. When the pncxluci is high-value, 
as most cal prtxlucts are. the resulting environment is con¬ 
ducive to official corruption, which further compounds 
effons to bring the problem under control. The dynamic 
depends very much on the product and its market. Illegal 
trade in cats and their products is reviewed, and the con¬ 
clusion reached that it is at its worst with regard to the big 
Asian cats, particularly the tiger. 

This chapter reviews the history of the international 
trade in cat furs and other products up to the present time, 
frade in cat prtKlucts cannot be evaluated separately from 
hunting, and the biological impact of commercial hunting 
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Box 1 

The Convention on International TVade In Endangered 
Species of Wild Fauna and Flora (CITES) 


CITES is a treaty which restricts and reguiates trade in 
wildlife. Its preamble recognizes that “international coop¬ 
eration is essential for the protection of certain species of 
wiid fauna and flora against overexploitation through 
Internatkinal trade." It entered into force on July 1,1975, 
with a total of 10 nations as ratified signatories. As of 
May i its Parlies (signatory nations) number 122. 
CITES functions on the basis of its four appendices, 
establishing different trade restrictions for spedes listed 
on Appendices I, II, and III and allowing tor trade only 
when a competent government authority has issued a 
permit conforming to the permit form in Appendix IV 
(BrSutigam 1989). Species are listed on Appendices I or 
II by majority vote of the Parties. 

Appendix t: includes “all species threatened with extinc¬ 
tion which are or may be affected by trade. Trade in 
specimens of these species must be subject to particu- 
iarty strict regulation in ordernot to endanger further their 
sun/ival and must only be authorized in exceptional cir* 
cumstances.'* 

Appendix II: includes “(a) ail species which although not 
necessarily now threatened with extinction may become 
so unless trade in specimens of such species Is subject 
to strict regulation in order to avoid utilization incompati¬ 
ble with their survival; and (b) other species which must 
be subject to regulation in order that trade in specimens 
Of certain species referred to in the above sub-paragraph 
may be brought under effective controf so-called 
"look-alike” species which are difficuft to distinguish from 
others listed on Appendix L Several felid species have 
been listed on Appendix [| for this reason). 

Appendix III: includes “all species which any Party iden¬ 
tifies as being subject to regutation within its jurisdiction 
for the purpose of preventing or restricting exploitation, 
and as needing Ihe cooperation of other parties in the 
control of trade.” Any Parly may unilaterally list a native 
species on Appendix 111, 

In general, trade in Appendix I species is prohibited 
except under certain essentially non-commercial circum¬ 
stances (zooiogtcai exchange, scientific study, move¬ 
ment of personal effects or legitimately taken hunting 
trophies, etc,—with the exception of certified captive- 


bred specimens, which can be traded commercially). 
Both import and export certificates are required before an 
International transaction can take place. Trade in 
Appendix M species is supposed to be permitted only 
when the exporting country’s Scientific Authority (typi¬ 
cally the government agency responsible for wildlife 
management) has determined trade to be "not detrimen¬ 
tal to the survival of the species”. Trade in both Afperidix 
II and III species require export permits only. The three 
Appendices are amended at bi-annual conventions by 
majority vote of the Parties, ostensibly in response to 
changes in the conservation status of a species or sub- 
specific populations (although scHnetimes politics over¬ 
whelms biological considerations). All felid species are 
listed on either Appendices I or li; the listing as of March 
1995 appears below. New listing criteria were approved 
at the Conference of the Parties in November 1994 
because the previous criteria were not considered suffi¬ 
ciently objective or blofogically based. Sc^ne cat species 
listed on Appendix i cannot seriously be considered to be 
endangered by trade. 

In theory, the treaty permits an unprecedented degree of 
conXToi over international commercial trade in wildlife, 
and should have far-reaching effects toward assuring 
the viability of threatened species populations around 
the world. Moreover, a comprehensive global trade 
oversight mechanism is established through a require¬ 
ment that signatories submit annual reports detailing afl 
transactions which require CITES permits (import, export 
,and re-export). Data from these reports are managed 
by the World Conservation Monitoring Centre (WCMC) 
in the U.K. under contract to the CITES Secretariat in 
Switzerland. In practice, however, a number of difficul¬ 
ties impede both the functioning of the treaty and the 
compilation of accurate trade data, the following of which 
are most pertinent to the commercial trade in cats and 
their products (Johnson 1989). 

1. Not all countries are Party to CITES, Trade between 
these countries is not reported to CITES, and some 
ostensibly illegal shipments may be “laundered" 
through these countries, 

2* The effectiveness of the implementation of CITES 
varies from country to country. Some have not 

ConrfnuGd on rtexf page 
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enacted domestic legislation to implement or conform 
to the treaty, in part or in entirety. Even one of the 
most scrupulous examples of implementing legisla¬ 
tion, the Endangered Species Act of the United 
States, has its share of loopholes and red tape 
(Kosioff and Trexler 1987, O’Brien and Mayr 1991)- 
Problems with forged CITES documents occur fre¬ 
quently. The accuracy, frequency, and format of 
‘‘annual" reports (some Parlies have never submitted 
even one) are highly variable. 

3, The scope of CITES Is necessarily limited in that it 
deals only with international, not domestic, trade in 
listed species. The Convention has no direct impact 
on a country's domestic wildlife conservation policies. 

4, Different Customs agencies use different units of 
measure (e.g., kg of skins vs. numbers of pelts or skin 
plates), which hinders clarity when WCMC compiles 
reported trade data. Customs agencies may treat 
country of origin differently (e.g„ skins exported from 
Paraguay through France to a third destination coun¬ 
try might be reported as originating in either Paraguay 
or France, depending on the non-standardized crite¬ 
ria used by the destination country). 

5, Illegal trade is obviously not reported through CITES. 

During the early years of the Convention, these prob¬ 
lems were acute. Shipments of cat furs which showed 


up in the annual reports of importing countries were not 
listed In those of exporting countries, and vice versa. 
For example, In 1978 West Germany reported the 
import of 10,171 oncilla pelts from Uruguay but, 
although Uruguay was the only Latin American country 
to submit a report for that year, the shipment of oncitia 
pelts was not recorded (Boydell 1980). Meanwhile, in 
West Germany's 1979 CITES report, no imports were 
listed from Brazil, which had banned all export of wildlife 
and wildlife products, but offidal German Customs sta¬ 
tistics reported the import of 61,400 cat skins from that 
country (Broad 1987). After 1980, correlation between 
Germany's import figures and others' export figures 
improved—and showed that skins continued to be 
imported in large numbers from Paraguay, which had 
ostensibly banned the export of spotted cats in 1981 
(Caldwell 1984, Broad 1987). The effectiveness of the 
Convention depends heavily upon the Parties' obser¬ 
vance of national legislation, whidi can be stricter than 
the CITES Appendices. WWF-U.S. Is publishing a 
series of guides to national wildlife trade legislation 
(Fuller etal. 1987, Nichols etai 1991) which will serve 
a very useful purpose. 

Despite its weaknesses, CITES is an indispensable tool 
for controliing international trade in wildlife. While it only 
works as well as individual Parties, at the very least it 
provides the best information available on global trade 
patterns for all species of cats and helps to fix an order 
of magnitude on market sizes and organization. 


Cat Species Listings on the CITES Appendices, March 1994 


Appendix I 

Cheetah, A,jubatus^ 

Caracal, C, caracal^ 

Asiatic golden cat, C. temmincki 
Black-footed cat, P nigripes 
Jaguarundi, H. yaguarondP 
Ocelot, L pardaiis 
Oncilla, L tigrinus 
Margay, L wiedi 
Iberian lynx, L pardinus 
Geoffrey's cat, 0. geoffroyi 
Andean mountain cat, O. jacobttus 
Leopard cat, P. b. benga^nsis^ 
Fiat-headed cat, P. planiceps 
Rusty-spotted cat, P. rubigtnosu^ 


Appendix W 

Caracal, C. caracal 
Bornean bay cat, C. badia 
Chinese mountain cat, F. biatr 
Jungle cat, F. chaus 
Sand cat, F. margarita 
Wildcat, F silv&stns 
Jaguarundi, H. yaguarondt 
Serval, L s&rvat 
Canada lynx, L canadensis 
Eurasian lynx, L lynx 
Bobcat, L rufus 
Pampas cat, O. colocoio 
Kodkod, 0. guigna 
Manul, O. manui 


Continued on next page 
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Appendix I 

Puma, P. concotorsutJspectes8 
Clouded leopard, N. n^losa 
Asiatic lion, P. leo persica 
Jaguar, P. onca 
Leopard, P. paidus^ 

Tiger, P. figris 
Marbled cal. P. marmora& 
Snow leopard, U ynaa 


Ai^iendbi II 

Leopard cat, P. bengalen^ 
Rusty-spotted cat, P. rutx^osus 
Fishirrg cat, P. vivan'inus 
African golden cat, P. aurafa 
Puma, P. conco/or 
Lion, P. too 


Notes 

1 Annual export quotas for live ^jedmene and hunting trophies are 
granted as follows: Botswana-S; Namibia-ISO; Ziml»t>we~50. 

2 Asian populations only. 

3 Central and North Mierican populations only. 

4 Bangiadedi, India, and Thailand populations, 

^ Indian population only. 

^ Three subspecies: ooryi (Florida), costaricensis (Central America) 
and cougar (eastern North America). 

7 Annual export quotas for hunting trophies are granted as follows; Botswana-fOO; 
Centrai African R^utriic-40; Ethiopia-500: Kenya-^O; M£dawi-50; Mozambique-60; 
Namibia-tOO; South Africa-75; Tanzania-250; ZaiTibia-300; Zlmbabwe-500. 


on wild cat populations is discussed. The relationship of 
hunting and trade to cat conservation is examined by 
means of two case studies: the bobcat and lynx harvest 
programs in North America, and the illegal Asian trade in 
tiger bone. 


International Trade in Cat Furs 

Records from the curly days of the fur trade are scarce, 
but for one year, 1763, there are records showing ihul 
4,130 lyn\ pelts were exported from Canada to England, 
comprising a mere 2% of ihe furs in trade lhal year (Poland 
1892), However, records of purchases of Canada lynx 
pelts by the Hudson's Bay Company during the 19th cen¬ 
tury aUesl lu the growing popularity of cal pelts. Peak 
harvests were of the order of 80,000 pelts annually in the 
late I HOOs, but I hey declined sharply after the turn of the 
coniury^ (Elton and Nicholson 1942). In the early lOtMls, 
approximately 64,000 bobcat and lynx pelts were sold 
annually in the United States, the world s largest fur mar¬ 
ket for much of this century (Osborn and Anthony 1922). 
Following the Depression and World War IL the I'ur 
trade's source of supply underwent a major shift from 
mainly wild-trapped to mainly ranched animals (IFTH 
1989). Cats, however, are not ranched, and their propor¬ 
tion within the wild-caught minority of furbearers 
increased dramatically during the K>60s. 


The mushrooming popularity of spotted fur in North 
America is traced to an appearance made in 1962 by the 
American First Lady Jacqueline Kennedy wearing a leop¬ 
ard coat (Fig, 1), setting off a major trend (Nilsson r't a!. 

1980). The lUCN issued a warning at its 1963 General 
Assembly that “the present fashion...of spotted cats is a 
threat to the continued existence of these kinds oi animals,'’ 
with particular reference to the leopard and the jaguar 
(Anon. 1971) Estimates of annual imports into the United 
States and Europe during the late t960s indicate that the 
pelts of over 10,000 leopards, 15,000 Jaguars, 3,000-5,000 
cheetahs and 200,000 “ocelots'' (in this case, a trade name 
covering similar species such as the margay and oncilla) 
reached the market annually (Gieteling 1972, Fitzgerald 
1989). A top quality jaguar coat fetched U.S. $20,000 in 
ihc fur boutiques of New York, and Myers (1973) esti¬ 
mated that intcriialional trade m spotted cat skins was 
worth approximately U*S, $30 million at this time. 

In September 1971, the Internalional Fur Trade 
Federation (IFTF), in association with TUCN and WWF, 
concerned that the current level of trade might pose a ihiiea! 
to some cat populations, strongly recommend to its mem¬ 
bers a voluntary moratorium on trade in the skins of three 
large cars— tiger, snow leopard, and clouded leti^jard—and 
a three-year ban on the leopard and the cheetah. The IFTF 
also helped to fund investigations into the status of 
exploited cats in South America and Africa; both studies 
concluded that international fur trade had led to tinsus- 
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Figure 1. Cat fur fashions in the 196Ds displayed in Animais magazine. Source; Anon. (1971). 


tainablc hunting pressure in many ureas (Kofbixl 1976. 
Myers 1975, 1976). The IhTF's moralonuiii anti ban were 
not universally respected (see Appendix 6 for a slutcmcnr 
by the IFTJ^). Producer and consumer coLiiiiries began to 
pass proleelive legislation formally of the larger eats and. 
when CITES entered into force in July i^)75, all felids 
were listed on eithei Appendix 1 or n (sec Box 1). With all 
the exploited big cats thus prohibited from international 
commerce via their placement on Appendix I, the indus¬ 
try I’ocused on the smaller species. 

The .small spotted Latin American cats had been traded 
throughout the 1960s us well, and in greater volume than 
the larger cats, in part because it takes [noic of them to 


make a coaL ^'OccloC pelts comprised the vast majority, 
with 133,069 olTicially imported into the United Stales 
alone in 1969 (Myers 1973), As ocelot populations were 
hunted out and publicity increasingly focused on the need 
to protect this species, trade in pelts of other small spotted 
cals of >SoLith America—the margay, oncilla. and 
Geoi froy’s cat—grew during the kle 1970s to early 1980 k, 
1'rade volume in lelid pells was very high during this 
period, and was the subject of a special review in the 1978 
annual report olThc CITES Secretarial (Anon. 1978). The 
[cpoH notes: 'The available customs figures for all coun¬ 
tries in 1977 total approximately 570,000 imports and 
615,000 exports, Allliough there is a gotni deal of uver- 
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lap in these figures, the true totals are much higher because 
of the lack of Customs data from most countries.’' 
Problems with documenting the extent of the trade in cat 
furs lent impetus to calls for governments to be regular in 
submission of annual trade reports^ and to the creation of 
a centralized data base to monitor that trade. 

Many South American countries had prohibited trade in 
their native cats before CITES became effective (c.g., 

Brazil in 1967* Venezuela in 1970, Chile in 1972. 
Colombia in 1973, Peru in 1975, Argentina in 1976: Broad 
1987)* However, traders from these countries smuggled 
skins out and laundered their exports to markets abroad 
through other outlets. Colombia's Amazonian free port 
of Leticia was notorious (Smith 1976)* Leticia's status 
was revoked in 1973 after the documentation of wide¬ 
spread abuse of trade privileges (inskipp and WcLls 1979). 
It is apparent from the numbers exported that the bulk of 
furs exported from Paraguay and Bolivia during the period 
1979-1985 must have been re-exports of pells taken and 
smuggled in from neighboring countries, which were for¬ 
merly major exporters with trade networks in place. In 
Europe, the free port of Hamburg facilitated the entry of 
shipments with CITES documents either of dubious valid¬ 
ity or lacking altogether, as management authorities had no 
jurisdiction in these zones (Inskipp and Wells 1979). 
Customs in some countries also had no jurisdiction over 
Transit trade. 


Since then, the world trade in cat skins has shown a 
steadily declining trend, and is now largely legal. In 1980, 
CITES-reported world trade in cat pelts totalled some 
450,000; by 1990, it had fallen to just over 100,000 
(WCMC unpubl. data). The number of species in trade has 
declined by more than half, and trade in the remaining 
species is decreasing* A major cause of the decline was a 
strict import ban enacted by the European Community in 
October 1986 on Latin American spotted cat furs, and on 
leopard cat in 1988. For example, 82,500 cat skins legally 
exported from Argentina in early 1987 were refused entry 
into Europe (Broad 1987)* Changes in fashion have been 
another major factor, brought about in no small part by 
the campaigns of pressure groups. 

As exports from Latin America have fallen steeply in 
recent times, legal trade in cat furs now involves only 
countries of the northern hemisphere, and has depended 
on just four species: the bobcat, Canada and Eurasian 
lynxes, and the leopard cat from China (Fig. 2). As with 
the small neotropical spotted cats, these four species have 
been harvested in large numbers, and there is cause for 
concern that trapping pressure in the 198ns on at least two 
species, the Canada lynx and the leopard cat has led to 
population declines (see Species Accounts for details). 

Table 1 provides an overview of species in the skin 
trade* Numbers of pelts in trade (net trade) have been cal¬ 
culated from data in annual reports to CITES (McMahan 



Figure 2, Trade In skins of Felidae, 1978-1988, Source: TRAFFIC International Irom CITES Annual 
Reports. 
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Table 1 

CITES-reported International IVade in Cat Skins, 1976-1990 


High vtriume commercial trade, current (total 108,000 -1.3 million skins) 


Species 

Average 

Annual 

Trade 

Trade 
in 1990 

Major 

Exporters'' 

Trend 

Leopard cat, P, bengaiensis 

85,9&5 

86,911 

CN 

Declining 

Bobcat, L rufus 

57,206 

18,405 

US,CA 

Declining 

Canada lynx, L canadensis 

19,034 

7,386 

CA, US 

Cyclical 

Eurasian lynx, L fynx 

7,227 

3,366 

CN. RU 

Declining 


High volume commercial trade 

, past (total 76,000 

-470,000 skins) 


Species 

Average 

Peak Years 

Tratte 


Annual 


in 1990 


Trade 



Geoflroy’s cat, 0. geoffroyi 

31,107 

1978-1994; 1997 

1,521 

Oncilla, L tigrinus 

23,584 

1978-1984 

0 

Ocelot, L pardatis 

14,548 

1976-1983 

21 

Margay, L iwetf 

8,548 

1977-1983 

2 

Wildcat, F. silvestris 

5,125 

1977-1986 

46 

Low volume commercial trade, past {total 6r000 * 

45,000 skins) 


Species 

Average 

Peak Years 

Trade 


Annual 


in 1990 


Trad© 



Jungle cat, F. chaus 

2,909 

1979-1963; 1988 

0 

Pampas cat, O. cotocolo 

1,955 

1979-1961; 1967 

t> 

Manul, 0. manul 

1,721 

1978-1984; 1967 

0 

Caracal, C. caracal 

684 

1980 

35 

Serval, L serval 

392 

Steady dedine 

6 

Primarily non-commercial, especially trophies (total 200 -10,000 skins) 

Species 

Average 

Trade 

Trend 


Annual 

in 1990 



Trade 



Lion, R feo 

645 

688 

Sligntly increasing 

Leopard, R pardus 

566 

657 

Slightly increasing 

Puma, R concofor 

294 

70 

Steady, low 

Jaguar, R onca 

117 

0 

Low, dedtning 

Cheetah, A. jubatus 

102 

8 

Declining 

Tiger, R tigris 

16 

9 

Steady, low 


’CA = Canada; CN = China; RU - Russia: US = United States. 
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1986, Broad 1987, WCMC unpubl data). Rfleen years 
of trade data have been averaged for each species lo index 
the representation of each within the skin trade. 

The bobcat and leopard cat have been part of the fur 
trade in greater numbers and for a longer period of time 
than the Latin American small spotted cats, even though 
the latter have m[)re good quality habitat available Lo them 
(Amazon Basin). However, concern among the Parties to 
CITES regarding the biological impact of the fur trade has 
centered on the neotropical cats, to the extent that four 
species—the ocelot, oncilla, margay, and Geuffroy's cat— 
were upgraded from CITES Appendix 11 to Appendix 1 in 
1989 and 1992, despite the faei that international trade in 
pelts had virtually ceased by the mid-1980s* 

In 1985, the Parlies actually downgraded the C'hinese 
population of the leopard eat subspecies P. 
hei^^^aiensis, which is believed to occur only in Yunnan 
province fJ. Yu in liff, 1991), from Appendix 1 to 
Appendix IL even though no management prugrajns were 
in place and no status surveys had been undertaken (two 
requirements upon which the Parties are usually insistent). 
Exports of leopard cat skins from China shot up shortly 
thereafter, from about 19,000 pelts in 19S3 to 89,000 in 
1984 and over 200,000 in 1987. Ba.sed on a survey of the 
inventory held by major fur trading companies in China, 
J, Yu {hr litr 1991) believed that this subspecies made up 
the majority of Chinese exports, having a tendency toward 
a richer, bolder piittcm which is more commercially valu¬ 
able. Increasing concern abtiut possible overcxploitalion 
led the CITES secretariat lo call on member countries in 
April 1992 to refrain from fuilher impt)rls of leopard cal 
skins from China pending implementation of suitable con¬ 
trol and management measures in that country, A project 
is currently underway lo evaluate the species status and 
current management measures in China, and to advise the 
government on necessary improvements (sec Project 13 
in Part 111). 


The Biological Impact of 
Trade on Wild Populations 

In general, it appears that cat populations are resilient to 
harvest up to a certain threshold (“maximum sustainable 
yielTTn and offtake in excess of thal threshold can lead to 
extirpation. The percentage of a population that can be 
harvested without producing an ovcmll decline in numbers 
varies among species—for example, the bobcat has greater 
fecundity than the ocelot and can sustain higher offtake. 
Within a species> however, local cnviruiimenial differ¬ 
ences will lead to a variation in density across its range, 
so that a harvest rate appropriate for one area may be inap¬ 
propriate for another. Changes in prey abundance will 


affect cat populations, Canada lynx are particularly vul¬ 
nerable to over-harvest when their main prey species, 
snowshoe hare, go through cyclic declines. Thus, indices 
of abundance arc of critical importance in developing sus¬ 
tainable harvest regimes, but these have proved difficult 
10 develop for cats {see Chapter 3, Research). 

Unfortunately, the impact of the pasl 20 years of 
international commercial trade will never be fully known 
for most species. For the spotted cats of Africa and Latin 
America, hunting was either illegal or unmanaged, so that 
the biological impact was never addressed. That none of 
the species involved have become extinct docs not neces¬ 
sarily mean that the trade wits sustiiinable. Important sub- 
populations may have been eradicated—or may not 
have—but at this late stage this issue will be difficult, if not 
impossible, to assess. Identification of areas subject to 
prolonged offtake remains very much local knowledge* 
Numerous hunter and trader accounts refer to local deple¬ 
tions (Myers 1975,1976, Koford 1976, Smith 1976, 
Hamilton 1981, Melquist 1984, Martin and de Meulanaer 
1988). Evidence of local recovery (such as the ocelot in 
Venezuela: R. Hoogcsicijn, pers, comm.) is anecdotal, and 
the current situation in areas previously subjected to 
intense hunting pressure has not been investigated. 
Moreover, the impact of habitat loss cannot be considered 
separately: populations that have been fragmented and iso¬ 
lated by human land-use paiiems arc particularly vulnera¬ 
ble Lo elimination. 

Marlin and de Meulanaer's (1988) attempt to simulate 
the impact of the fur trade on regional leopard populations 
in Africa was a thought-provoking exercise. Using a vari¬ 
ety of data sources, they estimated the number of leopards 
killed annually in sub-Saharan Africa for the fur trade 
between 1950 and 1986 and, according to a leopard popu¬ 
lation model they developed, examined how large leopard 
populations would have had to be in order to survive the 
offtake. Figure 3 illustrates a first attempt to answer the 
question about the impact of this period of uncontrolled 
commercial exploitation of cats. In the case of northern 
Africa, the harvest was apparently so large that Martin 
and de Meulanaer (1988) had to double their estimate of 
the p[)Lcntial leopard population existing at that time in 
order to prevent its simulated extinction* However, the 
overall conclusion was that, based on population estimates 
predicted by their model, the fur trade had no serious last¬ 
ing impact on the abundance of the species* 

Only for two species—the Canada lynx and the bob¬ 
cat—has the biological impact of commercial harvesting 
been a priority for study. These are relatively important 
species in the fur industry, and programs to manage com¬ 
mercial trapping arc in place* An examination of the 
elTecliveness of these iiianageiiieiit regimes is useiul for 
assessing whether commerce can play a positive role in cat 
coiiservalion. 


227 



Fan ff: Major issuQS. cnapior4. Tratia 



Figure 3. Predicted response to harvest of leopard populations in southern and northern Africa. Source: Martin and de 
Meulfinaer (19B0). [Southern Africa = Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia, South Africa, SwazilarKf, Zambia, 
and Zimbabwe; Northern Africa = Djibouti, Ethiopia, Somalia, and Sudan]. 


Sustainable Use of Cats 
for the Fur Trade: The 
North American Example 

It would be inappropriate to review large-scale commcirial 
t[ade apail from the context of harvest management poli¬ 
cies (or lack of such) which make it possible, Basic com¬ 
ponents of the North American strategies are reviewed 
below. Similar information on Russian management of 
their Eurasian lynx harvest is not available, and China’s 
high leopard cat harvest, with estimates of annual take 
between 1985-1988 as high as 4()f),tK)0 (J, Yu litL 1991 
is at present unregulated, although a project is undeiway to 
investigate biological impact and develop appropriate 
management contnds (Johnson and Imllcr 1992. Johnson 
craL 1993), 

Although the fur trade has posed a threat to some cal 
species, in the case of others it can be argued that it bene- 
fitted their conservation. The harvest and sale of felid 
pelts can be a component of a strategy to extract economic 
value from wildlands, providing a strong incentive, on 


both the local and national levels, to ensure their conser¬ 
vation, Canada and the United States have developed the 
most advanced management programs to date for com¬ 
mercial exploitation of feline furbearers. The following 
sections review North American management of commer¬ 
cial hunting of bobcat and Canada lynx, and examine to 
what degree these programs can be considered (I) exam¬ 
ples of consumptive sustainable use of cats and (2) to sup¬ 
port the conservation of these species. Any government 
which considers commercial exploitation programs for 
their cat species would be well advised to review the 
strong points and weak points of North American pro¬ 
grams in the process of developing locally appropriate 
managemenl practices. 

Review of Bobcat and Canada Lynx 
Management Programs in the United 
States and Canada 

In the United States and Canada, bobcat and Canada lynx 
populations are managed at the state, pmvincial and Indian 
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nation levels, rather than by the national govcminenls. In 
the the role of ilie iialional government h chieHy to 
ensure that the Total amount of furs exported does not con¬ 
stitute aji otTtakc which is deiriinental to these species' sur¬ 
vival, as required by CITES for trade in species listed in 
Appendix 11 (see Box 1). The Canadian govemmcni, on 
the other hand, has delegated this responsibility to the 
provinces (C. Dauphine in iiU. 1994), 

In the U.S., in the late 1970s, the Endangered Species 
Scientific Authority (the responsibilities of which were 
later transferred to the Fish and Wildlife Sei-vice), estab¬ 
lished the following biological information requirements 
to evaluate the adequacy of stale bobcat management pro¬ 
grams idr export approval: 

1, Population trend information, the method of determina¬ 
tion to be a matter of state choice; 

2. tnfonuation on total hiirvest of the species: 

3, Information on geographic distribution of the harvest; 

4. Habitat evaluation. 


The minimum national requirements for btibcal manage¬ 
ment programs are; 

1. Harvest should be controlled, the methods and seasons 
to be a matter of state choice; 

2. All pelts should be registered and marked; 

3. Harvest level objectives should be determined annually. 

In Canada, each province sets its own information and 
management requirements- Quinn and Parker (1987) have 
suggested that the minimum information requirements 
should include the following: 

1. The chrxmology of lynx harvest statistics and prevailing 
regulations relative to specific management regions; 

2. The chronology of snowshoe hare abundance nelative to 
specific management region,s (i.e., small game license 
returns, questionnaires, etc,); 

3. Assessment of the above to evaluate the magnitude iind 
temporal trends of the lynx-hare cycle at regional levels; 



229 



Paftit: Major i^ocs. ChaplmA Trade 


4. Annual samples of lynx carcasses (collected fiom trap¬ 
pers) lo assess sex and age structure and Iccundiiy; 

5. Results of (4) assessed relative tc (1) and (2); 

6* Annual collection of '^winter lynx abundance indices'’ 
based on field personnel 'Impression” or from fixed 
winter track transects (e-g., specific vehicle, snowmo¬ 
bile or snowshoe routes); 

7. Awareness by managers of all literature relative to 
lynx-hare cycles and an understanding of the princi¬ 
ples that control lynx densities. 

Most management programs in Canada and the U,S, 
include three basic components which arc discussed 
below: (1) habitat evaluation and management; (2) assess¬ 
ments of population size, structure, and trends: and (3) har¬ 
vest control and monitoring. 


Habitat Evaluation and Management 

The degree to which cat habitat is evaluated and managed 
varies widely by jurisdiction. In general, management 
authorities (1) evaluate and calcgorize types and qualities 
of cat habitat: (2) determine the distribution and amount 
of habital in the various categories of quality; and (3) 
determine changes in the distribution and amount habi¬ 
tat that might affect management. 

The habital use and habitat requirements of the two 
North American lynxes have been extensively studied (see 
Species Accounts), and in some cases, attempts have been 
made lo trails!ale study results into workable management 
tools. Habitat suitability guidelines and indexes have been 
developed (e g., Boyle and bcndlcy 1987, Anon, 1991c), 
On the other hand, some jui istlictions (for example, several 
western states and provinces) assume that their entire man¬ 
agement area is comprised of lynx or bobcat habital of 
equivalent quality. Others define eat habitat on the basis of 
vegetation types or physiographic regions, and biisc their 
determination of habitat quality on some assessment of 
cal density wilhin each habitat type. In the U.S., for exam¬ 
ple, South Carolina has delined three categories of bobcat 
habitat—coastal plain, piedmont, and foothill—based 
upon physiogeographic regions, and has defined habitat 
quality based on secnt-statioii survey indices of bobcat 
abundance within each region (B, Baker, South Carolina 
Wildlife and Marine Resources Department in lilt, to the 
USFWS Office of the Scientific Authority |OSA| 1988). 
Texas defines bobcat habitat as “all areas dominated by 
natural vegctalion,” and uses a state habitat map lo deter¬ 
mine the percentage of natural vegetation wilhin each 
county in each of the state’s 10 ecological regions Bobcat 
density estimates are derived for each ecological region on 
the basis ol' a combination of harvesi/populaiion ratios 


and educated guesses (Bluett and Tewes 1988). 

While varying degrees of effort go into evaluating cat 
habitat, it is rarely actively managed for the cals, despite a 
number of specific recommendations having been put for¬ 
ward (e.g., Allen 1987, Quinn and Parker 1987, Koehler 
and Brittell 1990), Generally speaking, cat habitat is man¬ 
aged in a variety of ways by a number of state, provincial, 
and nationaJ agencies with diverse briefs (i.e,, state 
wildlife management areas, national forests, national 
parks, watershed conservation areas). Even where habitat 
management guidelines have been developed and offi¬ 
cially approved, as for Canada lynx in Washington state 
(Anon. 1991c), implementation is sporty due to the fact 
that not all agencies whose jurisdictions include cut habitat 
are bound by them (S. Thoipe in lin. to USFWS 1991). 

An example of recommendations for specifically man¬ 
aging habitat for cat conservation is KoehJer and Brittell 
(199Q) on the Canada lynx. They strongly recommended 

that fore,st^i be managed so as to maintain good snowshoe 
hare habitat—winter patches of successional vegetation 
for brfjwse and relatively dense stands of trees for shelter. 
They point out that, with a few modifications, conven¬ 
tional forest management is compatible with lynx habitat 
management, including such practices as controlled burn¬ 
ing. small patch (as opposed to extensive) clear-cutting, 
thinning stands to noaximize tree growth potential, control 
of pests, and construction of logging roads. In the north¬ 
western U,S„ along the southern boundary of Canada lynx 
range, they also emphasize the importance of maintaining 
interspersed stands of old-growth forest which lynx in this 
area use for denning. While they note that modifications to 
management practices, such as scheduling tree thinning 
either early (when snowshoe hares have not yet recolo¬ 
nized an area) or late (30-40 year old growth little used by 
hares), may result in an initial increase in management 
costs, these could be offset by greater economic and eco¬ 
logical diversity. 

Assessments of Population Size, 

Structure, and Trends 

To satisfy national biological information requirements, 
many provinces and states estimate the size of their cat 
populations. Most have approached the problem by con¬ 
ducting one or more radio-tracking studies to determine 
the various parameters needed to estimate population den¬ 
sity in representative habitats (e.g,, average home range 
size for males and i'ciTiales, extent of intra- and intersex- 
ual overlap in home ranges, and proportion of transients 
in the study population). The population density estimate 
for each habitat type (particularly important for the bobcat, 
a strong habitat generalist) can then be mulliplied by the 
total iuea for each habitat to obtain a population total. 

The accuracy of these population estimates depends 
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upon both the accuriicy of the habitat-specific density esti¬ 
mates and the accuracy of the extrapolation (Rolley 1987)* 
Habitat-specific density estimates can be affected by the 
presence of uncollared resident cats in the study area 
(Rolley 1987); inaccurate estimates of home range ^ize or 
overlap due to small sample sizes; or inaccurate estimate 
of the proportion of transients in the population. The accu¬ 
racy of the extrapolation can be affected by inaccurate 
measureinent of the total area of habitat in the jurisdiction 
or by applying a density estimate derived from one habi¬ 
tat to one that is dissimilar. 

Management authorities attach particular importance to 
reliable information on population changes, especially 
population lespouse to Uappiiig, Some only monitor pop¬ 
ulation trends, rather than estimate total population size. 
Because radio-tracking studies are costly, labor-intensive, 
and require many years to complete, managers seldom use 
them over the long term to monitor population changes. 
Instead, most use indirect indices of population levels, as 
described belovy. 

The quality of population moniUningtJbviously varies 
among Jiirisdictions* Some do little more than monitor 
harvest. For example, the terrestrial wildlife manager for 
Colorado has reported: “While we do not have specific 
data on trap effort, track indices, bobcats observed, or 
other good population indicators, reports from both our 
field men and the involved public indicate no noticeable 
changes in population ' (R.J. Tully hi lift, toOSA 1989), 

While a good deal of data has been collected on the 
p<')pulation variables described below, numerous factors 
compromise their utility, and Rolley (1987) has suggested 
the use of at least two indirect indices to mitigate against 
uncertainty: confidence should increase if “several indices 
show the same trend." This is borne out by a comparison 
of bobcat density estimators (scent-suit ion iranscx^ls, mon¬ 
itoring of harvest levels, and radio-isolope feces Lagging) 
with the number of bobenis known to be within a north¬ 
eastern Florida study area over a iwo-year period as deter¬ 
mined by radio-telemetry. Connor (1983) found that 
all indices moved in synchrony with the radiotelomctry 
estimate (Conner et ai 1983). Many management author¬ 
ities do in fact utilize multiple esfinialors, Minnesota, tor 
example, uses mandatory harvest reporting, mandatory 
carcass collection to dctcnninc sex, age, and reproductive 
parameters, annual scent-stiilion surveys* and computer 
modelling of population changes (Boggess ef ^iL 1989). 

Harvest Level and Harvest Effort 

Changes in overall harvest or harvest effort (measured as 
catch per unit of harvest effort) can be used to help evalu¬ 
ate population status. Change in overall harvest is a crude, 
hut still useful, indicator of abundance. For example, 
analysis of fur harvest records kept by Canada*s Hudson 
Bay Company show a striking difference over time in the 


cyclical highs of Canada lynx harvest—from nearly 
80,OCX) pelts per year in the late 188t>s to about 20,000 30 
years later, with a continued decline through 1940 (Elton 
and Keith 1946: see Fig. 6 in the Canada lynx Species 
Account). The period 1880-1920 was a time when west¬ 
ern Canada was opening up, trapping was essentially 
uncontrolled, and there was intense competition for furs 
among unregulated trappers. Harvests only began to 
climb again in ihe 1960s, possibly reflecting an increase in 
lynx numbers following institution of management pro¬ 
grams (Todd 1985). 

However, change in harvest levels can be influenced by 
factors other than the size of the cat population. As Rolley 
(1987) has written: “Annual harvest estimates will reflect 
changes in population levels only if harvest pressure is 
relatively constant/' Harvest pressure, however, is rarely 
'"relatively constant," being influenced strongly by winter 
weather (Rolley 1987), number of trappers (Tewes and 
Scott 1987), and pelt prices (Erickson and Sampson 1978, 
Brand and Keith 1979)—harvest tends to increase with 
pelt price.^ although some evidence is contradictory (Govt, 
of Canada 1988). 

Data on harvest ef fort collected by trapper interview— 
number of cats caught per trapper, number of trap-nights 
per cat, t>r ntintber of cats per trap-night (Slough and Ward 
1990, Tewes and Scott 1987, R. Eagan, pers. comm,)— 
can be a better index to population change because biases 
related to pelt price and total number of trappers arc elim¬ 
inated, The principal concern is the accuracy of the har¬ 
vest effort measurement. 

and Sex Ratio Changes 

Patterns oh and changes in, age and/or sex ratios are often 
used as indices of population change* This is particularly 
true for cyclic Canada lynx populations* In Canada, most 
authorities routinely measure pelt size (tip of nose to base 
of tail) prior to auction to distinguish adults from young 
of the year, or kits (Quinn and Gardner 1984, Slough and 
Ward 1990, Poole 1992). Monitored on an annual basis, 
a peak in the proportion of kits in the harvest should pre¬ 
cede a cyclic decrease in lynx productivity and a fall in 
the ptjpulatiun size. However, time of collection can influ¬ 
ence kit representation within the overall sample because 
the number of kits caught increases with the length of the 
trapping season (Parker et a!. 1983, Quinn and Thompson 
1985, Quinn and Parker 1987). 

Some authorities collect carcasses from trappers. 
These carca-sses can be sexed, and age can be determined 
by seciioning teeth and counting the rings of cementum 
annuli (Quinn and Parker 1987, Rolley 1987), Age-spe- 
cifjc fecundity and mortality rates can be determined. 

Several studies of bobcat and Canada lynx populations 
have pointed towards vulnerability to trapping which is 
both age- (yearlings may be more vulnerable to trapping as 
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a result of their dispersal over unfamiliar areas) and sex- 
specific (males may be jiiore vulnerable to I rapping 
because their home ranges arc larger and thus contain more 
traps) (for summary see Anderson 1987, Quinn and Parker 
1987, RolJey J987). Some models for eslimating popula¬ 
tion size from the harvest have attempted to take such vul¬ 
nerability into account (e,g., Paloheimo and Fraser 1981). 
However, disparities in age and sex ratios In the harvest 
must be weighed against the fact that age and sex ratios 
within the population can be strongly affected by density 
(Frederickson and Rice 1979, Lembeck and Gould 1979, 
Zezulak and Schwab 1979, Slough and Ward 1990), For 
example, more males than females in the harvest could 
re Ilea the presence of more males in the population, rather 
than simply greater male vulnerability to trapping. 

Changes in Prey Availability 

As discussed in the species account, throughout much of 
their range lynx populations fluctuate cyclically along with 
their main prey, the snowshoe hare, typically lagging one 
to two years behind. Several Canada authorities are re¬ 
searching the effectiveness of monitoring snowshoe hare 
abundance (through a combination of feces counts, track 
counts, and trapper interviews) as an index of lynx popu¬ 
lation change [Slough and Ward 1990, P<iole 1992). 

Changes in prey availability arc also a pertinent index 
TO bobcat populations in some areas. For example, Knick 
(1990) studied bobcats in Idaho at a time when lagomorph 
populations were declining, and found that bobcat num¬ 
bers also declined, 

Scetil-statinn Surveys and Track Counte 

These two methods of estimating population si/e, and I heir 
^strengths and weaknesses, arc discussed in the Research 
chapter. 

Population Modeling 

Management authorities have developed a variety of com¬ 
puter models to estimate ehiinges in bobcat and Canada 
lyiix populations which ulili/c l ie Id data eollecled by the 
above inethtxls on population levels, productivity/recruit¬ 
ment, population age and sex ratios, and harvest and non- 
harvest mortality rales. 

Harvest Control and Monitoring 

Management of hn^hcat and Canada lynx harvest involves, 
for the most part, dctcrniination of allowable hai vesi levels 
and control of the harvest so that it dues not exceed these 
levels. Management assumes that eat populations are at 
some equilibrium level below caiiyiiig capacily. and there¬ 
fore produce a harvestable surplus, 

Determining allowable harvest levels, or quotas, is an 
imprecise c\en.dsc. Some authtjrities use .suphislicated 


computer models to determine the effects of various har¬ 
vest rales on population parameters, including population 
size. An acceptable harvest rate is then selected—a rate 
which maintains the population at the pre-determined opti¬ 
mal level and allows for environmental fluctuations which 
may increase natural mortality or decrease recruitment and 
survival. Other authorities resort to “rule-of-thumb,” “best 
guess estimates,'" or tradition to set harvest levels. For 
example, in the U,S„ a year's quota is often set at the same 
level as the previous yciir's* espechilly if this level of har¬ 
vest has been sustained over several years without a 
decrease in population indices. For the Canada lynx, 
annual quotas are set with regard to previous year's harvest 
and the current position of local populations within the 
lynx-hare cycle (Quinn and Parker 1987, Rolley 1987). It 
has been argued that it is not necessary to estimate popu¬ 
lation size prior to harvest commenceinent, but rather that 
harvest level can be adjusted according to population 
change indices (c,g„ Slough and Jessup 1994). 

While many jurisdictions calculate "^safe” harvest lev¬ 
els, not all institutionalize these calculations as maximum 
allowable quotas, Canada lynx harvest is regulated by 
annual quota in Manitoba and parts of Ontario and Alberta 
(Canada), and Montana and Idaho (U.S,), Bobcat harvest 
is regulaled by annual quota in Arkansas, California, 
Louisiana, Massachusetts, Minnesota, Montana, Okla¬ 
homa, Oregon, South Carolina, Tennessee, Virginia, West 
Virginia, and Wisconsin (U,S.), but nowhere in Canada. 
Quotas may take the form of total animals allowed caught 
per jurisdiction (i.c., 500 bobcats per year in Louisiana) 
or total animals allowed caught per person (i.e„ in Ontario 
annual quotas arc established per registered trapline 
through the cooperation of local wildlife officials and the 
trapper) (Govt, ol Canada 1983, 1988: Govt, of U.S, 
1983a,b; Johnson 1990, Koehler 1990). 

Other forms of harvest regulation include manipula¬ 
tion of harvest season length and chronology, area of har¬ 
vest, take methods, and licensing requirements. New 
regulations are promulgated from time to time, and arc 
usually published well in advance of the open season. All 
jurisdictions set a season length for harvest of bobcat and 
Canada lynx (both for hunting and trapping), generally in 
winter (November to February), so as to avoid taking 
breeding adults and immature^. If harvests are felt to have 
been uh: high in recent years, management authorities may 
close their season indefinitely, either in the whole or part of 
their jurisdiction. Some jurisdictions prohibit trapping in 
certain areas which serve as refugia from which cats can 
disperse to recolonize hunted areas. Licensing require¬ 
ments vary widely, from the simple purchase of a season 
license in some U,S, stales to more complex legal systems 
of long-term leasing (five-year terms in the Yukon) of reg¬ 
istered trapping concessions in some Canadian provinces 
(Govt. ofCiinada 1983. 1988: Covi, of U,S. 1983iub:Todd 
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1985, Slough and Jessup 1994), 

Harvest monitoring is accomplished by a variety of 
methods. Both the U.S. and Canada require that pelts des¬ 
tined for international export be tagged with nationally 
approved lags; many jurisdictions require that all pelts be 
tagged. Some jurisdictions require that all carcasses be 
submit led for ex ami nation of age, sex, at id rcprodueiion; in 
others, this is voluntary. Some inaiiagcmeiit authorities 
require certain information from trappers, hunters, or both 
(c,g> Idaho requires all licensed trappers to prepare an 
annual report): others require registered fur dealers to 
report. 

Are Canada Lynx and Bobcat Harvests 
Sustainable as Presently Managed? 

lUCN bus recently drafted a set of guidelines to help 
define when the use of a wild species is susiainable {lUCN 
in prep). According to their criteria, a use of a wild species 
is likely to be sustainable if: 

1. Ti does noi reduce the future use potential of the lurgei 
popu 1 a t i on or i m pai r i t s I o ng-term v i al> i 1 i t y: 

2. It is compatible with maintenance of the long-term via¬ 
bility of supporting and dependent ecosystems: 

3. It docs not reduce the future use potential or impair the 
long-term viability of other species. 

Since rare species are seldom trapped incidentally to 
CanacUi lynx or bobcaU and since habitat managciiicnt for 
these cats (where practiced) is compatible with conven¬ 
tional forest management, the last two criteria are satisfied. 

Wilh regard to the first criterion, the American and 
Canadian governments have invested substantial effort in 
ensuring that harvest levels do not reduce the viability of 
their bobcat and lynx populations. Annual reported har¬ 
vests f or bobcat and Canada lynx over the past 15 years are 
presented in Figures 4 and 5. For the bobcat, the primary 
period of concern was the late 1970s to early l9H0s. Prior 
to this, bobcat pelts had little value (the average pelt price 
from 1950-1970 being only LI.S. $5-10: Young 1958), and 
bobcats were generally considered pests. Harvest levels 
greatly increased following the entry into force o1 the 
American Fndangcred Species Act in 1969 and CITlLS in 
1975. when the pelts ul cats listed on Appendix 1 were 
barred from legal trade, and the value of bobcat pells 
increased to hundreds oI dollars (see Species Account)* 
The U.S. governnienl temporarily banned exptirt of bobcat 
pelts in 1977 pending evidence to indicate that harvcsi lev¬ 
els were not detrimental to the survival of the species, 
prompting state goveminenls to develop and institute har¬ 
vest management programs, and leading to a huge increase 
in field reseuieh on the species (Blum and Eschcrich 1979, 


Anderson 1987), 

Similarly, Canada lynx pelt prices increased over the 
same period. During the cyclic low in lynx populations 
in Canada in the mid-1970s, provincial harvests were up to 
three times higher than during the preceding two cycles. 
However, during the peak in lynx abundance in the late 
197Os-early 19S0s, provincial harvest levels were 40-70% 
lower than during the preceding peak (wilh the exception 
of the Yukon and Northwest Territories, where the peak 
harvests were slightly higher, although this probably 
relates more to increased trapping pressure than to actual 
population increases: Todd 1985, Cjovu of Canada 1988), 
This was a reversal of the apparent recovery trend of 
Canada lynx since ihe early 1960s, A similar trend, on a 
smaller scale, has been documented in the American stales 
of Washington and Montana (S. Thorpe In lin. to USFWS 
1991), Moreover* Ihc highest prices historically recorded 
for lynx pelts (up to U.S. $750 per pelt) were offered in the 
mid-1980s, when lynx populations again were at ihcir 
cyclic low, and harvests again were high (Govt, of Canada 
1988). 

Todd (1985) considers various factors that could 
account for the reduced |>eak lynx harvest, including habi¬ 
tat kiss, severe winter weather, and declines in snow shoe 
hare numbers, but concludes that the most likely explana¬ 
tion is overtrapping during the cyclic low. At this time, 
overharvest would theoretically reduce the breeding pop¬ 
ulation necessary to regenerate a peak, and thus produce an 
overall decline in lynx abundance (Brand and Keith 1979). 
Shortening or closure of harvest during cyclic lows has 
been called for (Berrie 1973, Brand and Keith 1979, 
Carbynand Patriquin 1983, Parker ef a/, 1983, Todd 1985, 
Bailey ctal. 1986, R. Eagan, pers, comm,), and this rec¬ 
ommendation has been implemented in parts of some 
states and provinces (Govt, of Canada 1988), However. 
Poole (1994) believes that slopping trapping during peri¬ 
ods of low hare densities in the Northwest Territories is not 
necessary. His evidence suggests that trapping during at 
least the first two winters of low hare densities may he 
partly compensatory, as trapping of lynx likely to starve 
would have little impact on the population. In addition, a 
significant portion of the entire community trapping area 
appears to be buffered from trapping and may provide sub¬ 
stantial refuges for population recovery. 

An allernalive management strategy involves mainte¬ 
nance of refugiu in good-quality habitat to ensure protec¬ 
tion of breeding lynx nuclei during cyclic lows. This 
sli atcgy would appear more appropriate for areas where 
there is no evidence for significant lynx population 
declines, such as north-western Canada. Studies to iden¬ 
tify and define such refugia, and investigate their role in 
lynx trapping areas, are ongoing in the Yukon and 
Northwest Territories (Slough and Ward 1990. Poole 
1994). Poole (1994), for example, has found that a signil - 
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Figure 4. Annual harvest 
and average pelt price for 
the lynx In Canada. 
Source: Canadian Wildlife 
Service, Statistics Canada, 
and TRAFFIC U.S.A. 



Figure 5- Annual harvest 
and average pelt price 
for the bobcat In the 
U.S. Source: U.S. Fish 
and Wildlife Service and 
TRAFFIC U.S A 
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icani portion of his commumiy trapping study area in the 
Northwest Territory is apparently buffered from trapping, 
due to natural features and other factors, and thus provides 
a substantial refuge for population recovery. 

Management of Noith American lynx and bobcat har¬ 
vest has thus been adaptive—both harvest and population 
levels are monitored, and regulation of exploitation is 
made more restrictive if evidence arises to indicate that use 
is potentially unsustainable. Research has been an integral 
part of resource managemenl, and management and pop- 
ulation/harvest monitoring techniques have become pro¬ 
gressively more refined and sophisticated. This is one of 
the requirements delliied by lUCN (in prep,) for manage¬ 
ment for sustainable use: “A management system is 
needed that is able to adapt and adjust uses in response to 
changes in the target population, its supporting ecosys¬ 
tems, and other affected species. Such a system recognizes 
that alt the information needed to ensure sustainable use 
may not be available. It therefore sets use levels cautiously 
and adjusts them in response to monitoring and other 
sources of information/’ 

While biological knowledge and management 
resources for the Canada lynx and N:>bcat far outstrip those 
of any other cat-countries in the world, they are still not 
sufficient to yield the information needed to guarantee that 
harvests are sustainable—reliable periodic population esti¬ 
mates, Given the difllcultics of counting cats (see Chapter 
3, Research), however, such estimates are likely to remain 
unavailable for some time. Yet it is probably safe to say 
that current North American management practices have 
resulted in sustainable harvests in that they have been suf¬ 
ficient to prevent widespread and prolonged overharvest. 
Under such a management regime, the long-term viability 
of both cat species is unlikely to be impaired, and the com¬ 
mercial Lise of bobcats and Canada lynx can thus be con¬ 
sidered sustainable. Additional system refinements are 
needed for better insurance against local population deple¬ 
tion, however, such as appears to have occurred in some 
southern populaiions of Canada lynx. 

A number of suggestions have been put forward for 
improvement of management practices (Brand and Keith 
IQ7Q Todd Bailey 4^1 uL Quinn iuid Parker 

19S7, Rolley 1987, GovL of Canada 1988, Knick 1990, 
Tewes and Scott 1987). These authors acknowledge that 
harvest regulation is a Jurisdictional lesponsibiliiy, hut 
nonetheless recommend a certain degree of siandardiza- 
tion, including the following: 

1, There should he simultaneous applicati<ni of harvest 

strategies over broad eco-regit>ns. 

2. In the casiie of the Canadit lynx, trapping seasons should 

be closed or shortened during cyclic population lows, or 

a protected refugia strategy should be implemented. 

Knick's (1990) computer models indicate that refugia 


could play an important role in maintaining harvested 
bobcat populations, as well. 

3. All harvests should be regulated at the appropriate level 
(trap-line, state- or province-wide) and established by 
analysis of biological and survey data. However, quo¬ 
tas may not be necessary for cats in remote areas where 
trapping pressure is more dispersed (or, for the Canada 
lynx, at least not during years of high recruitment), 

4. Harvest monitoring procedures should be standardized. 
It has been suggested that (a) all jurisdictions should 
collect age/sex data from pelt measurements and car¬ 
casses by standardized procedure to gauge the status 
of the population and, in the ease of the Canada lynx, its 
position in the hare-lynx cycle; (b) all jurisdictions 
monitor trapping effort and trapping success, Tewes 
and Scott (1987) suggest that the responsibility for 
monitoring harvest in the U.S. should be decentralized 
to the county or management unit level. 

5, Harvest reporting should be standardized, particularly 
in theU.S. 

6, AN pells should be tagged or sealed within the juris¬ 
diction of harvest and taxes/royalty rates should be 
standardized to discourage illegal inter-jurisdictional 
movement of pelts for the purpose of avoiding higher 
mriffs. 

If a use is sustainable and long-term population viability 
is not affected, the question of whether the use is con¬ 
ducive to species conservation is not relevant. However, 
not only is there sufficient room for doubt regarding the 
biological impact of past harvests on numbers of Canada 
lynx and bobcat but, at present, world demand for these 
cats’ fur is declining (Table I). Under such circumstances, 
it is important to ask whether commercial use can be con¬ 
sidered to support the conservation of these species. 

Does Commercial Use Benefit Bobcat 
and Canada Lynx Conservation? 

Fur trapping entails removal of animals from wild popu¬ 
lations and can benefit these populations if it serves a.s an 
incentive to relieve other population-reducing pi-essures, 
primarily habitat loss. lUCN (in prep.) recognizes that 
“the social and economic benefits from sustainable use 
could provide powerful incentives to conserve wild 
species and their supponing ecosystems, providing that (I) 
the people most likely to have a direct impact on ihe 
species and ecosystems concerned receive a fair share of 
the benefits from the use; and (2) there is a clear connec¬ 
tion between the benefits and conservation” (e,g,, ‘'a por¬ 
tion of these benefits should be reinvested in maintaining 
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target populations and Iheir supporting ecosystems"). 

The furs of the bobcat and Canada lynx are among the 
most valuable of North American furbearers (Shieff and 
Baker 1987). When prices were at ilicir highest in the rnid- 
198()s, the trade in Canada lynx pelts provided some 
U.S.$3.8()t)dHK) directly to trappers (Canadian Wildlife 
Service in Hit. 1994). As Todd (1985) pointed out. the cap- 
lure of even one Canada lynx represented a significant 
contribution to a trappers income. Even for the bobcat, 
or for the lynx in ihecuiTCiit low-pi ice niarkeU cat fur rev¬ 
enues are still relatively significant. In the 1987-1988 
California trapping season, for example, the average per 
trapper income from an average harvest of 13,5 bobcats 
came to just under If S,!l32,t)0() (Gould 1989), Do such rev¬ 
enues serve as an incentive for Trappers to actively sup¬ 
port cat conservation'? 

The answer u> this question is equivtx:af Lcmked at one 
wuy, the answer is ‘“nof' 'f'hc highest pelt prices offered 
for Canada lynx were at a time when the population was 
at its cyclic low, a basic function of supply and demand, 
and there is justifiable concern that over-trapping has 
reduced populations. People often place shorl-lcmi gain 
over long-term interest: in the words of Todd (1985), 
"even the most conscientious registered trapper may be 
tempted to over-trap lynx when they are valuable, despite 
hoping for the sake of the lynx that tlic pi ice will go down 
soon." This is w'hv government regulation is necessary to 
avoid overharvest. 

On the other hand, hunters and trappers form an impor¬ 
tant po we if ul constituency for conservation of wildlands in 
both Canada and the U.S. License revenues and other tar¬ 
iffs derived from cat hunting also contribute to the bud¬ 
gets of government agencies charged with ecosystem 
conservation. 

There have been no studies examining to what degree 
eilhcM- consumptive or nonconsumplive use values of cats 
irunslule into effective cat conservation. A.s with the value 
of sport-hunted cals, the commercial value of North 
American cat pelts is unlikely to be a ma|or force lor cal 
conservatiuii if viewed in isolation from other values, 
including the existence value many people place on wild 
cars, as well as other wildland-derived economic revenues. 
However, those who derive Lomniorcial benefit from the 
harvest of North American cats arc among the group 
which lobbic.s for actions eoniribuiing to the conservation 
of these species. 


Illegal Trade in Cat Products 

Illegal trade Lakes place when legal trade is reslncied or 
prohibited hut some degree of consumer demand remains. 
When that demand is strong, it is very difficult to prevent 
trade through legal controls alone—the resilience ol ihe 


drug trade is a good example, Tt is unlikely that banning 
imputt of spotted cat pelts into Europe would have been so 
successful had it not been for a major decline in demand. 
Illegal wildlife trade remains a serious problem even for 
the United States, where CITES issues are accorded rela¬ 
tively high priority by the government. The U.S. Fish and 
Wildlife Service has estimated that for every 10 wildlife 
shipments entering the country legally, one to four enter 
undeclared and undetected (Grove 1981), In 1988, 65 
inspectors were faced with the task of inspecting more than 
8,3,0()t) declared shipments of wildlife for compliance with 
a number of national regulations os well as CITES regula¬ 
tions. In reality, the inspectors only managed to inspect 
about 25 percent of the declared shipments (Mulliken and 
Thomsen 1990). 

The sigiiilicance of illegal trade in cat products is 
shown by the following example. In 1990, the majority 
of exports of tiger bone medicines reported by China were 
to the United States. Although the United Slates prohibits 
import of tiger bone, neither import nor seizure was 
reponedin 1990 (Headley 1992), 

Illegal trade in cats and their products generally 
assumes three forms: trade in live atiiinals as pels, trade in 
pelts or body parts (claws, teeth, etc.) for fur garments or 
novelties, and trade in bones and other body pans for 
Oriental medicine. Of the three, the latter is probably the 
most seriou.s. Demand for the first two categories is prob¬ 
ably relatively low and unlikely tube increasing. Tourists 
make up an important proportion of consumers. 

It is more difficull to evaluate demand for bone from 
the Jiicdieiiiol trade because, as will be discussed below, a 
basic understanding of the dynamics of the consumer mar¬ 
ket is lacking. Demand may be increasing given the recent 
reports of tiger poaching fruin India and Nepal, but it may 
also be decreasing or unchanged—the poaching in the 
Indian subcontinent does not necessarily indicate a chimge 
in consumer demand, but could rellect widespread deple¬ 
tion of supply. In other tropical Asian tiger range states, 
tiger conservalinn is not of such high priority and poaching 
incidents are less likely to gain media attention. The status 
of the tiger in these countries is highly uncertain. 

Medicines containing tiger bone or other cat bones arc 
used primarily by Chinese and Koreans, Consumers are 
not limited to these iwo countries, however, but arc found 
throughout the world, mainly where there are Oriental 
communities. 

Of at! the threats facing cats, illegal trade has the great¬ 
est potential to do maximum harm in minimum lime. 
Commercial poaching can be dcvasiaiing to species—wit¬ 
ness the well-documented cases of the black rhino and 
African elephant. The existence of commercial poaching 
and illegal trade indicates pruduct demand, but when the 
product is illegal, it can be very difficult to learn enough 
ubtjut the nature ol the demand to take appropriate conec- 
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Skins displayed in Tachilek on Myanmar frontier with Thailand in 1994. 


is little evidence in the foimer consuming countries of 
Europe. North America, and cast Asia of significuni 
demand Tor garments made from species which were once 
popular, and arc now' protected (such as the leopard or 
oceloO* However, tliere is still evidence of illegal trade iei 
pelts in many of the range states with spotted cats. In Latin 
America, large shipments of pelts are 43ccasi4aia]ly e<?[ifis- 
eated. Foi example. 675 pells, mostly oncilla. were seized 
en route from Paraguay by Brazilian authorities, and were 
incinerated in February 1991 in Igua^ii National Park (P. 
Crawshaw. A. Xinienez in I in. !Q91), 

Montevideo (Uruguay) and Buenos Aires (Argentina) 
were Jiiajui ecnlets of the illegal fur trade in l^lin America 
up until the early t99<Js. The main felid furs in trade were 
obtained fi-oin Geoffroy's and pampas cats. Since 1990. 
there has been a signifieaiu improvement in ihe cnftii ee^ 
ment of international trade controls in both Argentina and 
Uruguay. lUegal trade in the furs of these species has 
decR'^ased dramatically as a Rsult Mowever. very small 
internal markets for fur items persist in Montevideo and 
Buenos Aires, in spite of legislation banning the sale of 
lurs of these species. Dealers involved in the illegal ti acie 
employ various tactics to make the garments they sell 
appear old, and therefore not subjeel lo government sales 
controls. One method involves sewing labels IVuni old 
European fur garments into garments offered for sale; 
another involves invoicing buyers of fur coats for a 
'Tepair“ rather than a "p>J^^hase'' (J, Villalba-Maeias. in 
lin. 199?: Ttniias Waller, pers. comm. 1994}. 

In EurotK, open sale of coats made fixini cat ful's appears 
to be restricted to Greece. Greece did not join CITES until 


1993, but prior to that if was nonetheless required, through 
membership in the European Union, to enforce EU CITES 
regulations, 'rRAFFlC Europe (de Meulenaerand Gray 
1992) surveyed fur shops in several major Greek cities, and 
found coats made frojii Appendix I cats in over 100 of 
them. Many garments were made from small spotted fur 
scraps, but others were made from full pelts. Species in 
trade included ocelot, leopard, cheetah, and jaguar. While 
TRAFFIC states that some of these skins may have been 
imixirtcd legally, they were concerned about the lack of 
monitoring by Greek authorities. Traders did not help to 
allay suspicions by proposing several ways of avoiding 
controls (de Meulenaer and Gray 1992). 

The consumer market consists largely of tourists, of 
which Greece is host to some 10,000,000 annually. 
TRAFFIC notes that this is partieularly worrisome for EU- 
wide enforcement of CITES: with internal border controls 
being removed, each member state becomes a potential 
dLH)r to the entire EU inarkel. 

In Asia, Kashmir has long been a center of fur process¬ 
ing (van den Berg and Dainhuis 1982, Verma 1983. 
Chopra 1988, Mohapatra 1988). Coats made in Kashmir 
from snow^ Icopanl, leopard, clouded leopard, fishing cat, 
letjpard cat, jungle cat, wildcat, and rusty-spotted cat have 
been found for sale recently to tourists in Kathmandu, 
Nepal, in a Kashmiri-run fur district (Barnes 1989, van 
Gruisen and Sinclair 1992). As in Greece, traders pro¬ 
vided advice on how to avoid western import controls. In 
China, the fur tanning industry in the northeastern city of 
Harbin is similar to that in Kashmir, and well processed 
skins of leopard and Asiatic golden cat have been found 
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for sale there (Low 1991). 

Skins of pro tee ted eals and live wild-lrapped animals, 
both typically in poor condition, can be spotted in wildlife 
markets around the world. This trade, while illegal, is 
often highly visible, especially to visiting conservation- 
minded westerners, and the Cat Specialist Group has 
received numerous reports from dozens of countries, rich 
and poor Because hunting intensity varies locally, if is 
difficult to draw any conclusions about the overall impact 
of this trade on cat pul alio iis. In general, however, these 
markets are more likely to reflect local levels of persecu¬ 
tion of cats (for livestock protection, sport, opportunity, 
occasional income, etc,), rather than systematic commer¬ 
cial poaching of the sort that is now being directed at the 
tiger, as discussed below. 


The Bones of a Dilemma: 

Tigers and Oriental Medicine 

Ancient Chinese medical tesets dating back some 2,000 
years proclaim that tiger flesh improves vitality and is a 
talisman against 36 kinds of demon. Tiger fat is a cure 
tor hemmorrhoids. Tiger blood builds up the constitution 
and strengthens the willtH>wer. Tiger testes treat scrofula, 
'figer eyes clarify the vision uiid stop crying. Hung from 


the roof, its nose will induce the birth of boys. Officials 
wore the “majestic bone” (or clavicle) of the tiger around 
their necks to give them poise and inspire the envy of the 
common people. Tiger whiskers cure toothache. There 
arc many uses for tiger bones, with curative powers for a 
diverse range of complaints from rat-bite sores to 
hydrophobia, but chiefly having to do with building strong 
bones and teeth. Sliced and ashed, bones taken from tiger 
feces cure alcoholism—in November 1992, the tiger 
enclosure of the Taipei Zoo saw an upsurge of demand 
from wives anxious to end their husband's chronic drink¬ 
ing (K. Nowell, pers. obs.). Tiger penis makes tigers of 
men (Read 1982, Martin 1987), 

Modem Chinese pharmaceutical texts do not dwell on 
such claims, and discuss only tiger bone, prescribed 
miiinly lo alleviule symploms of rhcuiruUic and bone Tnar- 
row disease (Anon. 1976), Tiger bone is often combined 
with other ingredients to make a plaster for aching joints 
and sore muscles. Small portions of ground tiger bone 
are mixed with liquor to make tiger bone wine, which is 
more of an invigorating tonic, with aphrodisiacal over¬ 
tones, than a medicine. 

Tiger bone is marketed in two ways. Traditionally, 
bones are stocked by pharmacies and doctors, and small 
portions are sliced off and ground on the spot for patients. 
Leg bones are favored, paiticularly the humenas—proba- 



Two liger humerus bones at right show foramina (holes for nerves and blood vessels) at the distal 
ends, which ars distinctive of big cats. Third from the right is a femur bone. At left, the smaller 
humerus may be from a leopard, a species also used in traditional Oriental medicine. 
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bly nol only because these are the mtire '‘p^iwcrful^' pT^cy- 
catching limbs, but because the humerus has a large I'ora- 
men (an (ipening allowing the passage of blood vessels and 
nerves) al its distal end, distinctive to the family Felidae, 
which permits the authentic lo be distinguished from the 
fake* In Taiwan, wholesale prices tor such bones ranged 
between U.S. $S6()-l,2H{) per kg (about five humeri) in 
October 1992 (Nowell iy9j?a, b). Traditional Oriental 
pharmaciesH which stock a variety of herbs and animal 
parts, are found throughout cast Asia and in overseas cast 
Asian communities throughout the world, which number 
some 29,00<),<KM) people (Anon. 1992k). 

The second, more modern form, is in manufactured 
medicines, including pills, powders, and wine. Up until 
1994, China and South Korea were the chief producers. 
China's annual repoils tt> CITFS over die 19J40s and early 
199()s indicate expoits to Hong Kong. Malaysia. Singapore, 
Thailand, and the United States. Hong Kong, which plays 
a key middleman role in China's Li aditiunal medici[io trade, 
is consistently reported as the major exporter of tiger prod¬ 
ucts seized in the U.S. (Headley 1992). 

However, in the face of threats of trade sanctions from 
CITHS Parties and fnjrn the United Stales, Cliina 
announced in May 1993 that it would ban production of 
tiger bone medicines, at that lime Jiianufactui'ed by more 


than 20 companies in over 100 factories (Tan 1987, X. 
Liu in iitt. 1992), following a six-month grace period. The 
South Korean government also announced prohibition of 
domestic trade in tiger bone in May 1994, with a ban on 
production to take effect in November, and a ban on sale of 
tiger bone products to follow six months later. They 
claimed that ail tiger bone stocks in the country had been 
identified and registered as of March 1994 and individu¬ 
ally marked by the government in May (J. Thomsen in 
Utr June 1994). 

Although nearly every Asian range state has protected its 
tigers from hunting and banned international and internal 
trade in their products, medicines labelled as tiger bone 
have been found for sale throughout the region (Tan 1987, 
Martin 1992a,b, Anon. 19921), as well as in many western 
countries. Poiiching is widespread, coinnierciali^ed, and 
driven by the bone trade. For example, in India, tiger car¬ 
casses have been found with the bones removed and the 
skins left behind (S. Dey, pers. comm, 1992), According 
to C. McDougal (m lift. 1991), bones are sold in Bangkok at 
prices 10 times higher per kg than pelts. The threat goes 
beyond the tiger to encompass other Asian cats: the bones 
of leopard, snow leopard, clouded leopard, golden cal, and 
leopard cat are sold as substitutes for tiger bone (Tan 1987, 
J. Yu in iiti. 1991, R. Jackson, pers. comm.). 



Tiger specialists in 1995 examining canine teeth made into pendants in a Hanoi curio shop. 
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Many fake tiger parts are offered for sale, such as these penises 
at Tachilek in Myanmar (left). Above, the genuine article is 
depicted in a Chinese publication (Lin, H. and Chen, S, 1966), 


Unfortunately, the tiger bone trade has nul been sys¬ 
tematically investigaied, and its organization and dynam¬ 
ics are largely a puzzle. For example, sources in India and 
Nepal identified China as the destination for tigers 
poached in these countries (Martin 1992c, Anon. I992i). 
The medicinal manufacturers would seem to be the obvi¬ 
ous culprit. On the one hand, the Chinese govemmeni has 
claimed that ah stocks of tiger bone used by (he manufac¬ 
turers were obtained prior to 1981, when China joined 
CITES, which pemils legal export of their medicines as 
"'pre-Convention.'’ On the other hand, the government 
has confessed thal it cannot “calculate exactly how much 
tiger bone is used in our country at present,” nor “exactly 
how many factories are producing medicines which 
include liger bone” (X. Liu in /i/L 1992). However, ills 
obvious that new stocks of tiger bone have entered the 
country since I98L Smuggling ofligei parts from Burma 
to China was reported from as early as 1983 (Salter 1983, 
Anon, 1984). and Tan (1987) reported that the medical 
industry was paying what was then considered a very high 
price of Lj,S. $200 per kg fur Burmese tiger bone. 

Yet reaching simple conclusions about the ultimate des¬ 
tination of poached tiger bone is LlifriculT because what is 
sold as ^tiger bone” is olieii not genuine. Oriental medi¬ 
cine ha^ its skilled practitioners, hut also its share of char- 
lutans. Faking valuable natural medicinal ingredients is 
something of an art fonn, and ihe Chinese have devoted a 
full color photo textbook Xo distinguishing the false from 
the real (Lin and Chen 1988). The book's photos clearly 
show that products which are marketed as tiger parts (and 
have been reported as such hy investigators) are actually 
taken from cattle. This includes “tiger” penis und "tiger 
legs”; the latter can be easily found in China sold by 
Tibetan” street peddlers, and are put together from cattle 
bone and ligaments, a bit of striped orange fur, and dog 
claws. They have been seen in Taiwanese tradiiional phar¬ 


macies where the proprietors were clearly taken aback to 
learn that they were fakes (K, Nowell, pers. obs,)- The 
price of an item marketed as a tiger derivative is not nec¬ 
essarily an indication of its legitimacy, but rather of the 
seller's audacity. 

Moreover, the Wildlife Forensics Laboratory of the 
Lf.S. Fish and Wildlife Service has tested more than 10 
samples of Chinese-manufactured “tiger bone” plasters 
and powders, and found that the products actually con¬ 
tained no bone of any kind (E. Espinoza, pers. comm* 
1993)* This finding not only complicates law enforce¬ 
ment, but points out how little is understood of the tiger 
bone trade. It is not at all clear how much tiger bone—or 
other wild cat bone—is actually being used to produce 
mariufacturecl medicines* Chinese industry sources have 
reported that it takes 250 g of tiger bone (roughly the 
weight of a humerus) to manufacture 55 kg of tiger bone 
wine (Tan 1987). While no official import statistics for 
“raw^ tiger bone" are available from China, customs data 
from South Korea shows average annual imports of 340 kg 
between 1975 and 1992, at an average price of U,S* $127 
per kg (J. Mills 1993). According to traders in southeast 
Asia, the yield of dried hone from a single tiger ranges 
from 6-1 i kg (Anon. 1992i), which implies that South 
Korea imported the equivalent of 557-1,021 tigers over 
i 8 yciirs (if the Ixmes were really tiger bone). 

However, with the supply of wild tigers declining, per¬ 
haps real tiger bone is being diverted to the more tradi¬ 
tional pharmacies, where discrimination of fakes is 
somewhat easier* In October 1992, real tiger bone was 
being sold in the main wholesale district in Taipei, Taiwan 
in CXaobcr 1992 (Nowell 1993a, b). Following publicity 
campaigns launched by several western environmental 
groups, the Prime Minister held a press conference to reit¬ 
erate that trade in tiger bone has been banned since 1989, 
and called for better law enforcement. According to 


241 


puDipey uJLi 




Part h: Major IssueSr Chapter 4. Trads 



Tiger bones sei 2 ed in Delhi in 1993. 


TRAFFIC Taipei, all bone of any sort soon disappeared 
from shop windows (J. [.oh, pers, comm. May 

FJowcver, deciding ihul Taiwan had still not effectively 
closed down its inlernal market, the U.S, guvernmenl 
announced in April ^,^94 that it would enact iimiled trade 
.sanctions against Taiwan, as aiith<nh7ctl by the so-called 
"Pcily Amcndmcnf’ to the Fishermen's Pmiectiun Act of 
1967. which provides for the President to prohibit iinpor- 
union into the U S. of wildlife products from an offending 
country if advised that the nationals of that country are 
engaging in Trade or taking which diminishes the effec¬ 
tiveness of any iniernationa] program for endangered or 
threatened species, The Taiwan government tTesfKJTided by 
establishing a special police task force, something long 
called for by local conservationists. Agents made a total of 
7.704 undercover visits to traditional pharmacies, and 
found only 51). or less than I selling tiger bone. The 
govenimcnl issued special public awareness slickers (wril- 
len in both Chinese and Hnglish, Jdr the bcnel it of Western 
critics] to phannacists who signed a written declarntiori 


that such products were not for sale in their shops. 
Legislation to increase penalties for illegal trade in wildlife 
products was sent to the Legislative Yuan, The American 
government recognized Taiwan's progress in curbing ille¬ 
gal trade by dropping the Felly sanctions a year later, in 
July 1995, 

The tiger poaching situation has been likened to the 
early days of rhino poaching, when no one realized how 
severe and thorough a commercially driven poaching cri¬ 
sis lay ahead (Jackson 1991b). In the case of rhino horn, 
trade bans led to international trade being taken over by 
criminals and speculators. They inflated the price of the 
horn, and the added cost was passed on to patients by the 
doctors and pharmacists, (The 19ii0s were a period of sig¬ 
nificant economic growth lor Asia, the main consuming 
niai keU) Publicity regarding the endangeiied status of the 
rhinos appeared to influence speculator interest in acquir¬ 
ing horn '^before if s ttx) late,'’ which further fueled poach¬ 
ing, This faceless but powerful segment of the market may 
actually be its driving force—investing in the rhino’s 
extinction, thus inflating demand above actual levels of 
consumption, which may be quite low. Given that rhino 
horn floes not have to be displayed in order to be pre¬ 
scribed, law enforcement is difficult. Meanwhile, while 
the Asian medical community is generally aware of the 
rhino's endangered status, it stubbornly defends the use 
of its horn as an importanr medicine for serious illnesses 
only (Nowell et ai. 1992, Mi Hi ken erai 1993). 

'fo what extent does the market for tiger bone resem¬ 
ble that for rhino horn? On the one hand, unlike rhino 
horn, tiger bone is not considered a potentially life-saving 
medicine. However, like rhino horn, genuine tiger bone 
is a high-priced, ''charismatic,’' long-lasting commodity 
suitable for investment by speculators, if they believe the 
market will persist despite its illegality. 

At present, the internationally favored solution to crises 
of commercial poaching has been to ban the trade, and to 
attempt to reduce demand through publicity campaigns. 
This appmaeh was succes.sful foi the African elcphani and 
for the spotted cats of the southem hemisphere. Its effec¬ 
tiveness has not yet been demonstrated for species used 
by the Oriental medical trade, which is an entirely different 
sort of market. Trade bans alone are unlikely to be effec¬ 
tive if demand persists. 

How strong is the demand for tiger bone? What son 
of people are the main consumers, and why do they take it? 
How would they react to (a) a campaign emphasizing the 
tiger's endangerment: (b) a campaign to promote substi¬ 
tutes for tiger bone (if indeed there are any); or (c) news 
that manufactured tiger bone medicines are fake? The 
point is that a belter understanding of consumer demand 
and the marketing channels is needed before an effective 
.strategy for change can be developed, li is not enough 
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Ihal the tiger's rarity has been the rtK:us c>[ media attention 
(Anon. 19921, Browne 1992, Hamer 1992, Anon, 19931, 
Hennessey 1993, S, Mills 1993, Tiger Trust 1993, Linden 
1994), and that most major consuming nations are rush¬ 
ing to demonstrate their goodwill by banning the trade. 
Indeed, there is the danger that publicity and "black market 
mystique’' could make the problem worse, as for the rhino. 

Although the Chinese government banned trade and 
production of tiger bone medicines in 1993, in 1994 it 
revived a request made to CITES in 1992 foi leeogiiilioii 
of the first commercial captive breeding operation lor the 
Amur tiger. Recognition would allow it to market tiger 
products derived I'roin captive tigers internatjonully. The 
proposal, to have been submitted to the ninth Conference 
of the Parlies to CITES in November 1994, involved sale 
of bones and other derivatives obtained from Ligers which 
died or were culled at a breeding center at Hengdaohe>^hi 
in Heilongjiang Province. The proposal was again with¬ 
drawn, this time before being officially circulated lo the 
Panics, Because the issue keeps re surfacing, it is worth a 
brief discussion. 

The Chinese proposal stated that tiger parts would be 
cumulatively obtained from "culled and dead individuals’" 
and is ambiguous about how they would be sold, but the 
premise is that 'limited legal liade of llie dcrivalives and 
products of the tiger will reduce the poachers' desire on the 
wild population" (Govt, of China 1994), Recent articles in 
Asiaweek (Anon. 19931) and Time (Linden 1994) maga¬ 
zines have mentioned the idea of supplying the liger bone 
niurkct from captive animals, A glance at the subsequem 
letters lo the editors showed that while westerners are gen¬ 
erally outraged by the idea, cast Asians, parlieularly 
Chinese, are more supportive. Tiger farms c\isi in 
Thailand with openly commercial aims; one owner stated 
recently that, "Our scientific research will lo<:k into the 
ptissibilily of using tigers as farm animals, breeding them 
the way wc breed plgs^'tAnon, I994d), In fact, it is likely 
thut there are more ligers in captivity (Including "unoffi¬ 
cial’’ institutions) diaii in iho wild, and tigers are breeding 
so well m recognized zoos ( see Chapter 3) that "surplus" 
tigers arc not infrequently euthanized, ff the recent trade 
bans and proposed consumer education campaigns do nut 
alleviate the tiger poaching crisis, so that the decline 
towards extinction of the tiger In ihc wild continues, the 
conservation community may be faced with an unplcas- 


anr dilemma: whether or not to breed tigers for their bones 
in order lo save the remnant wild population. 


Summary and Conclusions 

1. The fur trade is not a serious threat to spotted cats for 
the toreseeable future. The only species that can be said 
to be ihreatcncd by potentially unsustainable exploita¬ 
tion lor the fur trade is the leopard cat, and then only 
in China, A CITES project is currently underway to 
study the ecology of the leopard cat to aid evaluation 
of its status, and to examine harvest practices in China 
in order to advise the government on development of a 
sustainable management progruin (Johnson and Fuller 
1992, Johnson et ah 1993; see PTXjjccl 13 in Part ITl), 

2. The North American example hjis demonstrated that 
commercial trade in cat furs can be sustainable, and can 
help to conserve cat habitat as part of a strategy of mak¬ 
ing wildlands an economically competitive form of 
land use. Management strategies should continue to 
include funding for a strong component of research, and 
should continue to evolve to reflect new understanding 
of species biology (Project 9S), 

3. Illegal trade in pelts persists in many range states, but 
the areas which produce gannents made from pmtected 
species are few in number, and the customers appear 
to be mainly tourists. With regard to the sale of cat fur 
coats in Kathmandu, Van Gruisen and Sinclair (1992) 
have pointed out that a small-scale publicity campaign 
aimed at tourists would be a relatively simple lo earry 
out, and could be highly effective, 

4. fhe Oriental medicine trade poses a grave threat lo the 
tiger, and commercial poaching could well lead to Its 
virtual extinction in the wild within a decade. Anti- 
poaching prtneciiun for ligers should be increased, but 
markcl forces will probably continue to dictate the sUl- 
lus of wild liger populations. Project 12 includes trade 
surveys to provide better understanding of iiiai kel orga¬ 
nization and consumer demand, so that effective strate¬ 
gics for bringing ihc tiger bone trade under control can 
bo developed. 
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Part II 

Major Issues in Cat Conservation 

Chapter 5 
Cats in Captivity 


Introduction 

Cats have been kept in captivity for thousands of years, 
and have served various hun^an needs, some utilitarian 
(such as hunting rodents for pest controK or antelope for 
sport) and others less so (the use of cats as pets, emblems 
of status, or as a spectacle for public entertainment). They 
have always been among the most popular exhibits in 
700S, It is only recently, however, that keeping cats in cap¬ 
tivity has come to be perceived as something which not 
only benefits humans, but also cats themselves, interest 
in contributions which the {off-site—i.e., in captiv¬ 

ity) ioo community can make to in situ (in the wild) con¬ 
servation has greatly expanded over the past two decades. 
Major zoos arc evolving from menageries, whose animals 
were collected chiefly for entertainment and display, to 
conservation centers, with an important role to play in pub¬ 
lic education and wildlife conservation (Fig. 1). In terms 
of conservation, zoos generally place the greatest empha¬ 
sis on their efforts to maintain viable populations of threat¬ 
ened species, which can potentially serve as seed stock 
for rcintroduction in case of extinction in the wild, or lor 
revitalizing depleted populations. 

This chapter reviews the status and management of cats 
in caplivily with specific reference to conservation of eats 
in the wild. Ways are recommended for the zoo commu¬ 
nity to strengthen its role in cat species conservation. 

A Brief History of 
Cats in Captivity 

TTic most obvious testament to cats' historical popularity 
with humans is the housccaU which was domesticated 
from the African wildcat Ancient Egyptian art reveals 
that cats were fully domesticated by 1.500 BC. but the 
domestication prtx:ess clearly got underway much earlier, 
although there is little archaeological evidence (Pocock 
1907c, Clutlon-Brock 1981, Davis 19S7, Serpell 1988, 
Hcinmcr 1990). Recently, archaeologists have found a 


cat’s jawbone amidst ruins in Cyprus dating from about 
b,()00 BC. No cats are native to the island, and the find 
indicates that the first human colonists brought their cats 
with them {Serpcll 1992), 

Domestication was probably a gradual process at first, 
with wildcats developing a symbiotic relationship with 
humans based on rats and mice, which then as now would 
have been pests in homes and stores of food (Zeuner I9f>3, 
Scrpell 1988), It would be difficult to say when the 
domestic cat became fully lame, or adapted to life in cap¬ 
tivity rather than in the wild. Perhaps it hasn’t yet; the 
housecat has been termed the only '‘semi-domesticated’’ 
mammal in recognition of its retained ability to feed itself, 
as well as its notorious reluctance to obey commands 
(CluUon-Brock 1988). While the housecat’s behavior has 
not been totally altered by a captive environment, selective 
breeding has produced great changes in its appearance. 
Most of this “un-natural selection” has taken place over the 
last century (Scrpcll 1992): Darwin (1868) mentioned that 
there were only two distinctive types of domestic cat in 
Britain (the Persian and the Manx), but there are now 27 
officially recognized “races’’ and 3,667 color varieties 
(Feline International Federation in Hti. 1993), I he mor¬ 
phological, behavioral, and genetic differences between 
domestic cats and wildcats deserve further study, and 
could help to illuminate the effects of captivity on other 
felid species kept for future leintroduction to the wild (see 
Chapter 6 , Reintroduction), 

Apart from the notable example of the domestic cat, the 
historical record is sketchy with regard to small cats in cap¬ 
tivity. The ancient Egyptians appear to have trained jungle 
cats to hunt without really domesticating them (Mon isoii- 
Scott 1952). Marco Polo(1299) reported that Kublai Khan 
kepi hunting caracals, as did some Indian princes, a prac¬ 
tice which continued in India into the early 20th century 
(Allen 1919a, Sharma and Sankhala 1984). 

Big cals have long been popular in captive collections. 
The Romans displayed lions, tigers, and cheetahs in 
menageries, pageants, and arena combat (Toynbee 1973). 
Cheetahs were lamed and trained to hunt by early rulers 
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Figure 1, Evolution of Zoos. Adapted trom Q Rabb’s figure in WRI/I UCN/UNEP {1992}. 


of Paleslint;. EgypU Assyrin, Persia, Russia and the 
Caueasus (Vereschagin 1959, Guggisberg 1975), and also, 
according to Marco Polo, by the court of Kublai Khan. 
This tradition reached its zenith during the time of the 
Moghul emperors in India (ISOU-l^OOs) (Divyabhanusinh 
1984). One 16th century cmpieror* Akbar, was reported by 
his son, Jchaiigir, to have kept 9,(X30 cheetahs in his life¬ 
time (Abu Faz-1 17th ceiilurywith over 1,000 hold at one 
time in his menagerie (Alvi and Rahman 1968). Tigers 
were a popular animal in anstoeratic collections in Asia for 
centuries (Courtney 1980), and may also have been trained 
to hunt by early Chinese emperors, long before the Mongol 
invasion (Guggisberg 1975). Big cals have at times been 
obliged by the powerful to serve as executioners. The 
practice was not limited to the Romans—tigers were so 
employed by Asian rulers, as well as pumas by the Incas 
(Guggisberg 1975). 

While people were proficient at keeping cats in captiv¬ 
ity, breeding them was a more difficult task. Regarding 
both Akbar's and his own collection of cheetahs, Jahangir 
noted, "He was very eager that they should pair, but this 
in no way came off. Several times the male and female 


hunting leopards were brought together unchained in the 
gardens. But there too they did not pair. Recently it hap¬ 
pened latter Akbar’s deathl that a male slipped off its col¬ 
lar, approached a female and paired with it. After two and 
d half months three cubs were bom. They grew up. As it 
appeared strange the event was recorded.” He made a sim¬ 
ilar observation regarding Akbar’s collection of tigers: “Ii 
was just a freak that a tigress became pregnant and after 
three months bore three cubs. Else, it has never happened 
that a wild tigress paired with its male in captivity'’ (Alvi 
and Rahman 1968, D. Chavda In to. 1993), 

Lack of successful breeding in captivity was probably a 
major cause of the exlinelion of the Indian cheetah by the 
early 20th century, as live-trapping of cheetahs was a 
major industry in the late 1800s (Sterndale 1884, 
Divyabhanusinh 1984). An additional factor was that only 
wild-caught adtilr cheetahs hunted successfully, but not 
juveniles. The Alipore Zoo first imported an African chee¬ 
tah in 1892, princely imports began in L918 (D. Chavda 
in fitL 1993), and by the late 1920s, Finn (1929) reports 
That import of African cheetahs for the royal collections 
had become a regular practice* 
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Table 1 

Worid Zoo Associations 

Africa (15 zoos) 

Regional association: Pan African Association 
of Zoological Gardens, Aquariums, arfd Botanic 
Gardens (PAAZAB) 

Asia (545 zoos) 

National associations in: China, India, Indonesia, 
Japan, Pakistan, Thailand 

Regional association for southeast Asia: South 
East Asian Zoo Association (SEAZA) 

Australasia (30 zoos) 

Regional association for Australia and New 
Zealand: Australasian Regional Association of 
Zoologicai Parks and Aquariums (ARAZPA) 

Central and South America (100 zoos) 

National associations in: Brazii, Colombia, 

Mexico, Venezuela 

Regional associations: Central American Zoo 
Organization and Latin American Association of 
Zoological Gardens and Aquariums 

Europe (300 zoos) 

National associations in: Britain and Ireland, 
Sweden, Denmark. Netherlands, Germany 
(plus Austria and Switzerland), Poland, Italy, 

France, Spain, Hungary 

Regional association for Europe: European 
Association of Zoos and Aquariums (EAZA) 

North America (175 zoos) 

National associations in: Canada 

Regional association for the subcontinent: American 
Zoo and Aquarium Association (AZA) 


Total; 1,165 zoos 


At the global level there is one single zoo 
organization: lUZDG—the World Zoo Organization, 

Sources: CBSG 1993, iUDZG/CBSG (1993) 


Whereas zoos and menageries throughout history were 
primarily stocked by wild-caughL animals, the entry into 
force of the Convention on international Trade in 
Endangered Species of Wild Flora and Fauna (CITES) in 
1975 (see Chapter 4) meant that from then on iniemaiicnal 
trade in most species of wild cat was prohibited, except 
under very special cireumslanees. Public exhibition is 
considered a commercial use, and so zoos began to focus 
on ensuring the sustainability of their captive populations 
through breeding programs, which involve inter-zoo 
exchanges of individuals selected according to their blood¬ 
line. Over 90% of new animals registered in ISIS zoos 
(sec below) are now obtained through captive breeding 
(Flesness and Fouse 1990)* 


Status of Captive Populations 

There are probably well over 10,000 zoos around the 
world (iiistilutions which exhibit non-domestic animals to 
the public: IUDZG/CBSG 199^). At present, however, 
comprehensive data are available only from approximately 

1, l(K) zoos organized into national, regional, or interna¬ 
tional federations. These federations and their membership 
are shown in Table T 

Data on cats held in zoo collections (Fig. 2) are derived 
from the International Species Information System (ISIS), 
which contains data on species kept by over 400 zoos 
(December 1992). ISIS data are incomplete—less than 
40% of the organized zoos register their collections* and 
there ojc pmblenis with irregular reporting* ISIS data are 
biased toward large zoos in developed countries, and do not 
include information from specialized private breeders. For 
example, in comparison to the numbers presented in Figure 

2, the 1991 International Cheetah Studbt^ok (Marker-Kraus 
1992) rept;jrts u captive population of 1,006, iind the Tiger 
Global Animal Survival Plan (Tilson etai, 1992) reports 
1,075 tigers. Similarly, P. Quillen (f/i litL 1993 ) reports that 
there is a significant population of oncillas in private hands 
and in non-lSlS zoos. However, only ISIS data have been 
used in order to be consistent regarding the relative repre¬ 
sentation of species in captivity. The World Zoo 
Conservatiun Strategy (lUDZG/CBSG 1993), which rec¬ 
ommends ways in which the zoo community can expand its 
role in species conservation, emphasizes the necessity of 
improving data collection within the eoinmuiiity. 

Hxamination of the data shows that, with regard to 
species vulnerability, the status of captive populations p;ir- 
allels the status of research effort described in Chapter 3* In 
that the big cats are disproportionately represented* The 
average size of captive populations ol' the eight spccie.s 
weighing over 20 kg is 491, ranging from a ininiinum uf 
!44 (clouded leopards) up to S87 (tigers). The average 
population size of the tvniaiiiing 21 species is 72* ranging 
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Number q \ Small Cats (<20 kg) held in Zoos Reporting to ISIS in 12/92 



serial bobcat caracal E. lynx ocelot leopard cal 


Figure 2. Repfesentation 
of fflild spectee In zoo 
collections in December, 1992, 

Source; Jill Mellen, Co-chair, 
Felid Taxon Advisory Group, 
American Zoo and Aquarium 
Association. 


Number of Small Cats {< 20 kg) held in Zoos Reporting to ISIS In 12/92 
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from 210 scrvaJs to Iwo Africijn golden cats. The vulner¬ 
able small Lo medium-sized cats (Categories 1-3) are 
under-represented. Six out of 13 species arc not kept in 
captivity according to ISIS data (Table 2), and the aver¬ 
age pcpuiuiion size of the seven that are is just 30* With 
the exceptions of the fishing cat and black-kioted cat, there 
are retilly nt> signifieant exwitu populations of these cats. 
Study of these species is a priority recommendation of 
this Action Plan. Knowledge of the ecological require¬ 
ments and status of these species will help to determine 
whether any individuals should be removed from the wild 
for the purpose of establishing "insurance'" populations in 
captivity. 

International trade in live cats also parallels their rep¬ 
resentation in captivity {Table 3). That annual trade in 
the big cats is so high, particularly for the tiger and lion, 
reflects the size of the ‘"unofficial"' captive populations 
kept outside the major ztxis and the breeding success that 
has now been achieved. Much of ihe trade in these two 
species involves travelling circuses and menageries 
(WCMC iinpubt. data). 

Another problem facing the nianageinent of ca .v/fw pop¬ 
ulations is that most captive breeding programs follow 
guidelines which segregate animals according lo estab¬ 
lished geographic origin or to recognized subspecies. 
Individuals of questionable status—"generic animals"'— 
should technically receive lower priority for breeding than 
individuals of known origin (Ryder cf af. 1 ^88, Wildt <7 al. 
1992a), although Willis (1993) points out that this could 
lead to a decrease in genetic diversity. The issue of recog¬ 
nition and classification of intraspccific diversity continues 
to be debated within the /m community, and is discussed 
with regard to wild populations in Chapter 3. Table 4 
shows that a high percentage of individuals fmin most cap¬ 
tive cat populations are generic animals. Out of 28 species 
maintained in captivity for which there are data on founder 
origin, more than two-thirds (n=20) have a generic com¬ 
ponent greater than This problem is particularly 

acute for the small cats, although the high ligurc for the 
lion is striking. 

On the positive side, the well-represented bigger cats 
arc increasingly belter managed; as discussed below, cap- 
live breeding and population management programs are 
at various stages of development for all these species. 
Managemenl of these species as global populations is vejy 
important, Ibr at present regional captive populations arc 
very diffuse, with individuals scattered among an average 
of 126 zoos. Several of the smaller species arc also com¬ 
ing under the management of these programs. 

Moreover, for years memhers of the cat family have 
been fortunate enough lo occupy the "lion s share" of the 
limited enclosure space available to Carnivores. Foose 
and Seal (1986) showed that at the end of 1981, about half 
of die 5,640 carnivores registered in ISIS weie I'elids, and 


of these 6(1% wem big cats of the genus Pamhem (includ¬ 
ing the snow leopard)* A survey to determine the amount 
of space available to carnivore species in North American 
zoos (Mellen ct iiL 1992) shows that eats occupy about 
50% of carnivore cage space (n= 1,889 spaces), and are 
also projected to occupy a similarly disproportionate share 
(47%) of spaces to be added within 5-10 years (n-322 
spaces). Within the cat family, more than 70% of current 
and future space is allocated to cals weighing over 20 kg 
and a substantial portion is taken up by relatively com¬ 
mon species (e.g,, lynx, bobcat, puma)* 

Like wild habitat, captive habitat, or enclosure space, 
is in limited supply. Various estimates have been put for¬ 
ward as to how many viable populations of species could 
be supported in the world's captive habitat—which alto¬ 
gether amounts to only some 80 km- (Wiese and Hutchins 
1993). These estimates generally indicate that there is 
room for no more than 1,000 specie.^ in viable numbers of 
at least several hundred individuals (Soule et uL 1986, 
Flcsness and Foose 1990, Wiese and Hutchins 1993). 
However, again the cats are allotted more than their “fair"’ 
share. Seal and Foose (1992) estimate that the felid sec¬ 
tions of the world's organized zoos have the capacity to 
house at least 11,000 cats, and pt^ssibly double that* If the 
lower figure is accepted, this would permit maintenance of 
36 species in populations of 3()0 or, looked at another way, 
220 subspecies in populations of 50, 

Reproduction in Captivity 

Species Bred in Captivity 

Most cat species have been bred in captivity, but with vary¬ 
ing levels of success. This information is presented in 
Table 5. Exceptions include the Bornean bay cal and 
Andean mountain cat, which have not—as far as is 
known—been maintained in captivity* The Chinese moun¬ 
tain cat is kept in several Chinese zoos, but has not bred 


Table 2 

Cat Species Not 
Represented in ISIS Zoos 

Bornean bay cat, C* bsdia 
Chinese mountain cat, F. bisti 
Iberian lynx, L pardinus 
Kodkod, a guigna 
Andean mountain cat, O. jacobitus 
Flat-headed cal. P. pianiceps 
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(Tail Bangjie in li!L 1993). The first breeding cenLer for the 
Iberian lynx has been established al the LX)fiaiia National 
Park in southern Spain. The founding population consists 
uF two young females (three years old) and an older male 
(7-H years old). These animals cannot be returned to the 
wild—the females due to injuries, and the male because 
he was captured as a cub and raised in captivity. No breed¬ 
ing has taken place so far: although the females showed 
obvious signs of estrous behavior in the spring, the male 
showed no interest (M, Aymeridi iti litL 1993), 

The large cats, particularly lions and tigers, have gen¬ 
erally reproduced well in captivity. For more than 15 
years, many ztx)s have used contraceptives to limit repro¬ 
duction of their big cats. The most common of these 
devices arc synthetic progestagen (melangestrol and mege- 
strol) implants. However, research (Munson and Mason 
l99l, Munson in prep.) is linking these implants to uter¬ 
ine lesions that may cause permanent infertility {severe 
endometrial hyperplasia and endometrial polyps) or even 
death (uterine cancer). 

Reproduction in captivity has been problematic for two 
of the bigger cats: the cheetah and the clouded leopard. 
Developing guidelines to improve reproductive pertdr- 
mance in cheetahs has been the subject of a good deal of 
focused research as well as wide-ranging surveys over the 
past few years {Grisham 1988, Marker-Kraus et ai 1990, 
Lee 1992, McKeown 1992, Lindburg et aL 1993, Filch- 
Snyder in press. N. Wielebnowski in prep.. S. Wells in 
prep.. J. Grisham in prep,), including a major elTort by the 
Cheetah Species Survival Plan to assess the reproductive 
status of 128 captive cheetahs in North America (Wild! ei 
a}. 199,3a). This effort is hearing fruit: the nunibcr t)f suc¬ 
cessfully reproducing cheetahs in Norlli American zoos 
has increased by 66% (to 53) since 1986, Of all cheetah 
births since 1956 in North America, more than one-third 
have taken place since 1986 (Marker ajid O’Brien 1989, 
Marker-Kraus and Grisham 1993). 

Of the 79 clouded leopards lusted in the International 
Clouded Leopard Studbook in 1986, less than 20% of adult 
females and 27% of mules had reproduced {Wildt ei ni. 
!986a). Research into the management and husbandry 
requirements of the clouded leopard is ojily just begin¬ 
ning, hut the main problem is mate incompatibility, often 
fatal. The best solution seems to bo establishing pairs when 
the animals are still sexually immature (Yamada and 
Durrant 1989). 

In general, reproduction of the smaller cats (<2() kg) in 
captivity has been inconsistent {Mellon 1989, 1991, 1992, 
1993). Many regional captive populations are highly 
inbred (MclJen 1989, 1993; G. Foreman, P. Quillen, peis. 
comin.), including Gcoffroy's cat, msty-spotled cat, pam¬ 
pas cat, fishing cat, wildcat, and African golden cat. In a 
study examining environmental cojiiponents as potential 
correlates to reproductive success, 20 species tif small cats 


Tabled 

CITESHieported intematlonai 
Ttacte in Live Cats, 1976-1990 


Species 

Annual 

Average 

Trade 

Tiger, P. tigris 

239.6 

Uon, P. feo 

145.1 

Leopard, P. pardus 

82.6 

Cheetah, A. Jubatus 

61,a 

Puma, P, concOor 

26.5 

Eurasian lynx, L lynx 

23,9 

Jaguar, P. ones 

23.1 

Canada tynx, L canadensis’ 

22,8 

Serval, L serve/ 

20,7 

Caracal, C. caracal 

20,4 

Wildcat, F. sSvestris 

16.3 

Snow teopard, U. uncia 

15,6 

Leopard cat, P. bengedensis 

13.1 

Bobcat, L rufus 

10.3 

Ocelot. L. pardatis 

8.2 

Clouded leopard, N. nebulosa 

8.0 

Jungle cat, F, chaus 

5.0 

Black-footed cat F. nignpes 

3.8 

Geoffrey’s cat, 0. geoffroyi 

3.7 

Asiatic golden cat, C. temmindti 

2.9 

Manul, 0. manul 

24 

Sand cat, F. margarit^ 

L9 

Oncilta, L tigrinus 

1.9 

Margay, L wredr 

1.7 

Jaguarundi, H. yaguarondi 

L5 

Fishing cal, P. viverrinus 

1.5 

Rusty-spotted cat P. rubiginosus 

0.8 

Marbled cat, P. mar/jJorai!a 

0,7 

Rat-headed cat P. planiceps 

0.5 

African golden cat. P. sutrata 

0.5 

Chinese mountain cat F. Neti 

0.2 

Pampas cat, 0. colocolo 

0.2 

Kodkod, O. guigna 

0.2 


'' The annual average is inflated because 80 lynx 
in 1989 were exported from Canada to the U.S. 
for reintroduction into New York state. Canada 
reports exporting 140 animals to the U.S. in 
1990; there may be an error in the data. 

2 The emnual average is inflated by a shipment of 
20 animals from Pakistan to Germany in 1977. 
Trade over the remaining period amounts to 
only eight animals. 
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Table 4 

Animals of Unknown Subspecies/Origin in ISIS Zoos In 1989 


Species 

Vulnerability 

Ranking 

Total 

Population 

Percent {Number3 

Unknown 

Species/Origin 

Fishing cat, P, mBrn’rius 

2 

25 

100% 

I251 

Pampas cat, O. colocolo 

5a 

10 

100% 

[10] 

Marbled cat, P. marmorata 

3 

4 

100% 

[4] 

Ocelot, L pardatis 

5a 

97 

96% 

[93] 

Jaguarundi, H. yaguarondl 

5c 

44 

93% 

[41] 

Geoffrey’s cat. O. geoffroyi 

4 

36 

92% 

[33] 

Jaguar, P. onca 

3(A) 

208 

91% 

1190] 

Manul, O. manut 

4 

9 

89% 

[0] 

Serval, L servat 

4 

161 

877o 

[140] 

Caracal, C. caracal 

5b 

104 

86% 

[89] 

Clouded leopard, N. nebulosa 

3(A) 

116 

85% 

[99] 

Lion, P. leo 

3(A) 

522 

79% 

[414] 

Leopard cat, P. bengalensis 

5b 

36 

78% 

[28] 

Jungle cat, F. chaus 

5b 

27 

78% 

[21] 

Black-footed cat, F. nigripes 

2 

38 

76% 

[29] 

Oncilla, L tigrinus 

3 

4 

75% 

[3] 

Asiatic golden cat, C. temmincki 

3 

27 

74% 

[20] 

Bobcat, L rufus 

5a 

170 

73% 

[124] 

Puma, P. concotor 

5a(A) 

240 

65% 

[156] 

Margay, L wiedi 

4 

65 

64% 

148] 

Cheetah, A. jubatus 

3(A) 

318 

42% 

[135] 

Leopard, P, pardus 

5a(A) 

577 

29% 

[169] 

Ru^-spotted cat, P. rubiginosus 

3 

12 

25% 

[3] 

Eurasian lynx, L lynx 

5a 

47 

17% 

[8] 

Tiger, P. tigris 

2[A) 

847 

12% 

[104] 

Wildcat, F. s/hflesfris 

5c 

28 

7% 

[2] 

Canada lynx, L canadensis 

4 

60 

0% 

Sand cal, F. margarlta 

4 

13 

0% 

— 


"t 


housed in eight zoological institutions were evaluated 
(Mcllen I99I). Variables that coirelared significantly w'iih 
suceossful reproduction included in Rising no more than 
one male and one female together; relatively few medical 
problems (i.e,. healthy cats); and a high level of keeper- 
animal interaction. 

In a related sludy* the effects of hand-iT;aring on subse¬ 
quent ability to copulate was CMtmined [Mellcn 1992). 
Results suggest that cats which have been human-reared in 
a traditional zw nursery setting arc less likely lo copulate 
siicces,sfiil]y as adults. On the other hand, adult reproduc¬ 
tive success cloes not appear to he ctunproinised in cal 
species that were human reared in a rich and varied envi- 
ronmeni (,l. Mellen, pers, obs ). This suggests that the 
haud-iearing pi’oeedures of zoos should be re-cvaltiatcd. 
and should incltidc provisitm of companions and a more 


'liilcrcsiing'' eiivirunmcm. 

Zoos liave made sigiiificcint strides toward establishing 
and maintaining self-sustaining captive cat populations. 
However, ztxjs need lo increase the representation of most 
small cat species, and especially the rarer ones. The future 
viability of present populations is tenuous without the addi¬ 
tion of new aniiTUilSn and it would be unwise to seek to 
remove animals from the wild before research into their 
status and ecology has been carried out. Instead, there 
should be more cooperation between zoos in different 
regions of the world in order to take full advantage of all 
animals presently held in captivity. The program now 
being CLStablishcd for tigers (see below; Til son ei al. 
1992}—the culminafion of many years of interest, data col¬ 
lection, and international communication—is a good 
example of how this cooperation should unfold. Other ini- 
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Table 5 

Captive Propagation Status of Cat Species') 


Species 

Cheetali, A.jubatus 
Caracal, C. caracaf 
Asiatic golden cal, C. temminckt 
Jungle cat, F. chaus 
Sand cat, F. margarita 
Blacl<-footed cat, r nigripes 
Wildcat, F. sitvestris 
Jaguarundi, H. yaguarondi 
Ocelot, L pardalis 
Oncilla, L tigrinus 
Margay* L wiedi 
Serval, L serval 
Canada lynx, L. canadensis 
Eurasian lynx, L fynx 
iberian lynx, L pardinus 
Bobcat, L rufus 
Pampas cat, O, cohcolo 
Geoffrey's cat, 0. geoffroyi 
Kodkod, O. gurgna 
Manul, 0. manul 
Leopard cat, P. t?engaiensis 
Rat-headed cat, P, p!anic&ps 
Rusty-spotted cat, P. rubignoBus 
Fishing cat, P. viveninus 
African golden cat, P aurata 
Puma, A concotoT^ 

Clouded leopard, N. n&bulosa 
Lron, P teo 
Jaguar, P. onca 
Leopard, P. pardus 
Tiger, P tigris 
Marbled cat, P marmorata 
Snow leopard, U uncia 


Bred in 

Raised 

2d Gener 

Captivity 

Young 

Births 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yea 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 


Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yea 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 


Self- Referencee 

Sustaining?^ 


Yes 

1 

Yes 

1.2 

No 

1.2 

Maybe 

1 r 2 

No 

1,3 

No 

13 

Maybe 

1,4 

No 

1.2 

Yes 

1,2 

No 

1.5 

Maybe 

1,6 

Yes 

1,6 

Yes 

11 

Yes 

11 

No 

12 

Yea 

1,4 

No 

1 , 2,4 

No 

1.6,7 

No 

5 

No 

1,2 

Yes 

1 

No 

1,8 

No 

2 

Maybe 

1,2 

No 

1,9 

Maybe 

1 

Maybe 

1 

Yes 

1 

Yes 

1 

Yes 

1 

Yes 

1 

No 

1, 10 

Yes 

1 


^ Includes only institutions reporting to ISIS and/or monitored by the International Zoo Yearbook, with the exception 
of the newly established Iberian lynx breeding center, Dohana National Park, Spain. 

^ Sustainability assessed at species level according to total population size (± 50) and our best information or 
guesstimate on number of original founders. 

3 Generics only, no breeding program (A. Shoemaker in iitt. 19&3). 

Reterences 

1. Seagerand Demorest 1978: 2^ Melfen 1993; 3, Sausman 1989; 4. OIney and Ellis 1991; 5. P. Quillen, pers. 
comm.; 6. ISIS Mammal Abstract 1991; 7. Anderson 1977; 8. Schaffer and Rosenthal 1984; 9. Tonkin and Kohler 
1978; 10. Barnes 1976; 1T J. Mellen, pers. comm.; 12. M. Aymerich, pers. comm,; 13. Oibhcht and Schurer 1993, 

Source: Jill Mellen, Co-chafr, Felid Taxon Advisory Group, American Zoo and Aquarium Assocfation 
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Table 6 

Structure of an AZA Species Survival Plan (SSP) Master Plan 

I introduction 

A, introductory comments 

B, Outline of objectives 

1. Overall goal (e.g,, retain 90% of genetic diversity for 200 years) 

2. Number of founders desired, available, and presently in population 

3. Carfying capacity 

4. Generation time management 

5. Management strategy (e.g^ by mean kinship} 

6. Lifetime offspring goats (number of offspring needed per individual founder and non-founder) 

7. Population control methods 
8- /n recommendations 

9, Others 

a. Special medial considerations 

b. Identification system for SSP animals 

c. Policy for breeding recommendations 
d Special research goals 

e. Surplus animal policy 

Genetic Analysis 

A, introduction 

1. Introductory comments (i.e., special considerations) 

2. List of parameters and assumptions used in analysis 

3. Overview of results of analysis 

B, List of mean kinship coefficients 

C, List of inbreeding coefficients 

D, Gene drop output (i.e., model of rate of genetic drift) 

E, Nq estimations 

Demographic Analysis 

A. Introduction 

1. Introductory comments (i.e.. special considerations) 

2. List of parameters and assumptions used in analysis 

3. Population summary 

a. Population numbers 
b- Recent/Hfstorical growth or decline 

c. Generation time 

d. Age of first reproduction and senescence 

B. Life table (indudes lambda. T, r, etc.) 

C. Age pyramid 

Bee o mmendatl o ns 

A. Institution by institution (sorted by institution) 

1. Breedings for next few years 

2, Transfers for next few years 

3. Surplus 

4, Animals to be held in non-breeding situation 

B. Animal by animal (sorted by studbook number) 

1. Breedings for next few years 

2. Transfers for next few years 

3. Surplus 

4. Animals to be held in non-breeding situation 

C. Other (e.g., research and medical) 

Appendices 

A. Tables 

B. Graphs and figures 

C. Other information 
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Table? 

Captive Breeding Programs and Studbooks for Felid Species 


North America; Species Survival Plan (SSP) 

Cheetah, A. jubatus (1984) 

Clouded leopard, N. nebutosa (1989) 

Asiatic Hon, P. teopera/ca(1981) 

Amur {Px attakia) + Sumatran (Pf, sumatrae) tigera (1992); Indochinese tiger (P.t cortje^f/) 
under development; Generic ligers 
Snow leopard, U, uncia (1983) 


Europe and Russia: European Endangered Species Programme (EEP) 

Cheetah, A. jubatus 

Clouded leopard, N. nebufosa 

Amur (P.p. orientalis) + Persian (Rp, saxicolob leopards 

Amur (Rt tigns) + Sumatran {F.i sumatrae) tigers 

Snow leopard, U. uncia 


British Isles: Joint Management of Species Group <JMSG) 

Cheetah, K jubatus 

Margay, L wiedi 

Ocelot, L pardafis 

Geoffroy's cat, O. geoifrcyi 

Clouded leopard, N. nehuiasa 

Asiatic lion, R teo persica 

Persian leopard, (Ra saxicoht) (1988) 

Amur (Rr. aitalc^ arKi Sumatran (P.t sumatrae) tigers 
Snow leopard, U unda 


Indonesia: Indonesian Species Programme (PKSBI) 

Sumatran tiger (PX. tigris) 


Australasia: Australasian Species Management Programme (ASMP) 

Asiatic golden cat, C tBmmincki (1993) 

Persian leopard (Rp, sax^toj^may be dropped in favor of Javan leopard (P.p. metas) (1993) 
Sumatran tiger [FX. sumatrae) (1992) 


Japan; Species Survival Committee of Japan (SSCJ) 

Cheetah, A. jubatus 
Amur tiger, R tigris altaica 
Snow leopard, U. uncia 


Studbooks (l=lnlernattonal; R=Regional) 

Cheetah, A jubatus: 1—1932; R (Great Britain)—1992 

Sand cat, R marganta:\ —1988, but unofficial since tate 1970s 

Black-footed cat, R nigripes: I —1988; R (North America)—underdevelopment 

Ocelot, L pardatis: R (North America)—under development 

Margay, L wiedi: R (Great Britain) 

Geoffrey’s cat, O, geoffroyi; R (Great Britain) 


Continued on next page 
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Rusty-spotted cat, A mbigino$u$: I—under development 
Fishing cat, P. viverrinus: R (North America) and I—1993 
Clouded leopard, N. nebufosa: I—1980; R {Europe, India) 

African lion, too: I—1992 

Asiatic lion, P teopers^.'l—1982 (suspended—see species account): 

Jaguar, R onca: R (North America)—under development; unofficial studbook publ, 1988 
Asian leopard subspecies: North Chinese (Pp, japonensis), Sri Lankan {Pp, kotiya\ Amur (P.p orientatis) 
and Persian (Rp saxicaht): 1—1977; R (Europe, Great Britain, Australasia: saxicotoi) 

Amur tiger, Rf. afta/ca: i—1976 

Sumatran tiger, Rf, sumatraa: 1—1978; R (N. America)—1990: R (Jndonesia) under development 

Bengal tiger, P.t tigris: \—^979: R (India)—under development 

South China tiger, Rf, arpoyensis: i—1983 

Indochinese tiger Rf. corPeffi; I—1990 

Snow leopard, U. uncia: 1—1977 


tiiitivcs include technical assistance from experts in devel¬ 
oped counirics to zoos in developing countries in enclosure 
design and husbjiidry* aniiEial selection (of known origin, 
prcviously held by other zoos or by private owners) for 
breeding programs, vctcrimu'y care and genetic analysis. In 
exchange (or their assistance-, western zoos would acquire 
access to new founders for breeding progranns, and new 
material ft>r genetic research (Quillen 1992: W. Johnson, S. 
O'Brien, 1^ Quillen, W. Swanson, pers. comm. 1993), 

Captive Breeding and Population 
Management Programs 

The first stage in the development of inter-institiiiional 
bixxxling pnigrains begun in 1966, when international slud- 
b<M)ks were organized under the aegis of the [ntcmational 
Union of Directors i)f Zoological Gardens (TUDZG) to 
trace the history of all individuals of rare species or sub¬ 
species in captivity (Dathe 1980). These registers arc 
indispensable for tracking the degree of rclalodness 
between animals. Studbooks lor selected tiger subspecies 
(Seifert and Muller 1976), snow leopards iBlomqvisi 
1978), and selected leopard subspecies (Shoemaker 1981) 
were the first established within the cat family. However. 
the studbook .system essentially left it up to individual zoos 
to lake the initialive lo ad upon the demographic iiifor- 
inatiun contained in the registers and establish breeding 
consortia for the purposes of animal exchange and man¬ 
aged breeding. 

The establishment of more structuied breeding pro¬ 
grams was urged at the fust international conference on 
Breeding Endangered Species in Captivity, held in the 
U.K, in May 1972 (Smith 1972). Ai that time, the focus 
was on building up captive populations to avoid the need 
10 remove more individuals rroni the wild. Concerns about 
pireservation of genetic divei^nity and wild-adapted bchav- 


itjral traits did not become a major issue until the second 
conference, held in July 1976 (Tudge 1976. Leyhausen 
1977), and interest has giown exponentially since then. 

Captive breeding and population management pro¬ 
grams became institutionalized when the American Zoo 
and Aquarium Association (AZA) launched its Species 
Survival Plan (SSP) program in 198L Under this pro- 
giam, zoos coopcnile to manage individual animals within 
a number of zoo populations as a single population. The 
master plan includes demographic and genetic analyses 
of the population, based on studbook data, and makes rec¬ 
ommendations for each animal in the population, including 
which ones should breed and with whom; which ones 
should not breed; which ones should be removed from the 
population; and which ones should be used for research, 
re introduction, or genome banking (R, Wiese in lirL 1993). 
The outline of a SSP master plan is presented in Tabic 6. 

Such programs allow for the ultimate in hands-on man¬ 
agement, population manipulation to a degree that would 
be impossible to duplicate in the wild. Other regions have 
now established similar programs, and the species being so 
managed are shown in Table 7, 

A Global Captive Action Plan for Felids 

A Global Captive Action Plan (GCAP) for Felids (Wildt et 
af. 1992a) was produced in 1991-1992 during two con¬ 
secutive annual workshops held by the AZA's Felid Taxon 
Advisory Group (fAG). The Felid TAG holds annual 
workshops to review progress and revise the Plan as nec¬ 
essary. rhe GCAP prioritizes species by region for the 
establishment of viable captive populations according to 
rarity in the wild. The Felid TAG workshops have 
attempted to c[uantify in sim rarity by applying the Mace- 
Landc criteria (Mace and Landc 1991) to 259 subspecies. 
The GCAFfs priority ranking appears in Table 8^ with each 
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Tables 

A Global Captive Action Plan for Fellds (WHdt Btal. I992a) 

Global Captive Action Plan 

Cat Action Plan 

Ranking (1 s highest priority) 

Regional Vulrarablllty Ranking^ 

Africa 

1. Cheetah, A. jubatus 

N=1(A); S=2(A) 

Z. Black'footed cat, F. nigripes 

1 

3, Lion, P. lea 

2(A) 

4. African golden cat, R at/zafa 

1 

5. Serval, L serval 

N=2(A); S=3 

6. Atiican wildcat, F.s. lybica group 

S=5 

7. Catacal. C. caracal 

8=4; N=Sa (A) 

Asia 

1. Tiger subspecies; attaica, amoyensis, corbetti, sumatre^ 

1(A) 

Iriomofe cat, P, {bj ifiomotensis 

no ranking, but high priority 

2. Asiatic lion, P. leo persica 

1 

3. Flat-headed cat, P. planiceps 

2 

Bornean bay cat, C. badia 

1 

Marbled cat, P, marmorata 

2 

Snow leopard, U. uncia 

1(A) 

Clouded Jeopard, N. n^uicsa 

2(A) 

Bengal tiger, P.t. tigtis 

1(A) 

4- Manul, O. manut 

3 

5. Asiatic golden cat, C. temmincki 

2 

6. Chinese mounftain cat, E bieti 

1 

7. Persian leopard, Pp, saxtcolor 

3(A) 

8. Amur leopard, P.p. orientalis 

3(A) 

9. Sri Lankan leopard, P.p. kotlya 

3(A) 

10. Asiatic wildcat, F.s. ornata group 

As=2 

11. North Chinese leopard, P.pJaponensis 

3{A) 

12. Southwest Asian wildcat subspecies 

N=5b 

Europe 

1. Iberian lynx, L pardinus 

1 

2. Scottish wildcat, F.s. grampia 

Efc3 

3. European wildcat, F.s sifvestris group 

3 

4. EuiBSian lynx, L lynx 

Er=2; As=3 

Noilh America 

1. Florida panther, P.c. coryi 

4(A) 

2. Texas ocelot, Lp. albescens 

4 

3. North American puma subspecies 

4(A) 

Canada lynx, L canadensis 

3 

Bobcat, L atfus 

4 

4. Centra! American puma subspecies 

4(A> 

Latin America 

1. Andean mountain cat, O.;aco£>/fus 

1 

2. Kodkod, O. guigna 

1 

3. Oncilla, L tigrinus 

2 

4. Margay, L wiedi 

3 

5. Pampas cat, O. coiocofo 

4 

Continued on next page 
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Global Cafttive Action Plan 

Cat Action Plan 

Ranking (1 = highest priority) 

Regional Vulnerability Ranking' 

6, Texas jaguarundi, Ky. cacomitff 

5 

7. Ooeiot, L pardalis 

4 

8. Jaguar, P. onca 

2{A) 

9. Geoffrey's cat, 0. geoffroyi 

3 

10. Jaguarundi, H. yaguarxmdi 

5 

Not Included In the GCAP 


Jungle cat, F. chaus 

T=4; N=5a 

Sand cat, F. margarita 

4 

Leopard cat, P. ^ngalensis 

5 

Rusty-spotted cat, P. ivbiginpsus 

2 

Fishing cat, P. vivarrinus 

2 

^ As explained under Taxonomy, this ActicMi Plan generally avoids reference to subspecies, given the 

questionable validity of traditional subspectfic designations and the absence of modern taxcxiomic 

investigation of subspeciafion for most cats. 

The regional vuineFabllity rankir^gs used in this Action Plan 

do not necessariiy correspond to the subspecific ciassification used for the GCAP. 

As=Asia sub-region 


Er=Europe sub-region 


N=Nofth Africa and Southwest Asia 


S=Sub-Saharan Africa 


T=Tropicat Asia 



species* vulnerability ranking given tor comparison. 
Although global in scope, the priorities currently tcrid to 
reflect the North American membership of the Fclid TAG, 
in that North American and European species are given 
relatively high profile, while Eurasian, tropical Asian and 
southwest Asian species arc lumped together, However, 
the OCAP is expected to change as new infonnalion on the 
status of species in the wild heoanes available—for exam¬ 
ple, upon publication of this Action Plan. 

The Global Captive Action Plan is based solely on the 
premise Thar captive breeding programs should be estab¬ 
lished first for those tax a which arc rarest or mo.si thrcal- 
ened in the wild (Seal ef aL 1993), It is recognized as an 
idcali/ed strategy that does not take practical dirflculties 
into account, such as the fact that founder captive popula¬ 
tions of most rare small cats are very low or iiuu-exislenl- 
The GCAP is meant to serve as a guideline for implemen¬ 
tation plans, including Regional Collection Plans (RCPs) 
and Global Animal Survival Plans (GASPs—discussed 
below), The AZA created the TAG groups for the piirp<]se 
of drawing tip RCPs al the Ihniily level; British, European 
and Australasian zoos have also recently created TAGs for 


felids or carnivores (CBSG 1993), Tables 9 and 10 present 
the North American and Australasian RCPs, which cslalv 
lish regional priorities not only according to the GCAP, but 
also according to practical considerations, including cap¬ 
tive space limitations within the region, number of known- 
origin captive animals, need for taxonomic study at the 
specific or sub-specific level, presence or absence of 
founder stock, and the existence of other captive breeding 
programs outside the region. Therefore, they look quite 
different from Llie GCAP list of priorities, and include re¬ 
commendations for reducing populations of certain species 
while others are expanded. 

While the GCAP considers multiple taxa, a Global 
Animal Survival Plan (GASP) is concerned with just one 
laxoii, typically a species. A GASP sets out a strategy to 
coordinate the acliviiics of regional captive breeding pro¬ 
grams. Within the family Felidae, a GASP has been pro¬ 
duced only for the tiger (Tilson rrt nL 1992), The goals of 
the 'I iger GASP aie shown in Table 11, and it is clear that 
the objective is to integrate cj sim and in situ conserva¬ 
tion efforts for the tiger a greater extent than any fclid 
captive breeding program has attempted before. 
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Tables 

North American 1993-1994 Regional Collection Plan for Felids 
(J. Melten and D.E. Wildt in titt. 1993} (not in order of priority) 

L canadanais, L njfus, P. cancoloT’ 

Recommend no breeding; reduce total population to a target level of no more than 30 animals to be for 
education^ and research putposes only; assess SPARKS^ database for peculation parameters^ 

L servBi 

Becemmend iro breeding; reduce total population to a target level of no more than 30 animals to be hdd for 
educational and research purposes only; recommend propagating animals of known subspecies only. 

C. cBfacsf 

Develop an international studbook for Asian sub^ecies and a regional studbook Idr AlHcan subspecies; reduce 
total population to a target level of 50 African animals to be held for educational and research purposes only; 
establish an Asian population of 25 pairs to eventually replace African animals; recommend propagating animals 
of known subspecies only. 

P. rubiginosus 

Acquire founders; establish and expand population to 25 pairs. 

R nigripes 

Establish regional studbook and eventually an SSP; establish and expand population to 25 pairs. 

L tfgrlnus 

Encourage an intemationaJ studbook; establish and expand population to 25 pairs. 

O. manul 

Acquire addHlonal founders; develop husbandry and propagation protocols; expand population to 25 pairs. 

P. viverrinus 

International studbook in place; acquire founders; establish and expand population to 25 pairs. 

F, margarlta 

Intemational studbook in place; expand population to 25 pairs. 

L pardatis 

Establish a regional studbook; recommend propagating animals of known subspecies only; acquire new founders; 
establish and expand population to 25 pairs; maintain and expand relationship wfth the Texas ocelot recovery program 
(Feline Research Center, Texas A&l Univ.) and support a captive breeding program for this subspecies (if necessary). 

P, teo 

Combine Asiatic and African lions under one SSP; recommend breeding for those animals of known origin only. 

P. onca 

Recommend no breeding pending studbook review; identify studbook keeper. 

P. pardus 

Recommend no breeding of generics; see International Studbook on Bare Leopards for potential breeding stock. 

A. Jubatus, N. nebuiosa, P. Vgris, U uncia 
SSP In place. 

C- tamminckl, F, chaus, F- $ilvestri$, H. yaguarondl, L wiedh O, cotocoto, O. geoffroyi, P. bengalensla, 

P ptantcepSf P. auiata, P- marmorata 

Not currently recommended for breeding or maintenance in North American institutions. 

^ Except Florida panther. 

2 SPARKS is a software system developed by ISIS to synthesize data from ISIS studbook-iike reports. 

3 Population parameters include size of population, age structure, number of institutions holding ^ese animais, 
among others. 
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Table 10 

Australasian 1993-1994 Regional 
Collection Plan for Felids 
(Christie 1993) (not in order of priority) 

L. panialis 

Replace with high priority SE Asian small carnivore. 
C. temmincki 

Continue SMP*. expand holdings. 

A Jubatus, P. tigris sumafrae 

Continue SMP. 

N, nebutosa, P. lea pefslca 

Acquire and develop SMP. 

P, pardus saxtcofor 

Under review, develop SMP 

P. pardus metas (Java) 

Under review, 

P, leo, U, uncia 

Maintain. 

C. cff/Bca/sc/imitzT/(Turkmenistan), P. vtvarrinus 

Maintain two pair, 

C. caracal, L. servai, L, lynx, L. rufus, 

P, bangalensia, P. conco/or, P. pardus 
Remove from active management and phase 
out holdings, 

*Species Managemont Plan 


Table 11 

Goals of the Tiger Global 
Animal Survival Plan 

(Tllson etal. 1992) 

• To develop captive programs for tiger 
conservation with the paramount purpose of 
contributing to the survival and recoverv of all 
distinct taxa in the wild. 

• To contribute to tiger conservation by: 

• Developiirg, maintaining, and using captive 
breeding programs to provide a genetic 
and demographic reserve to re-establish or 
revitalize wild populations when the need 
and opportunity occurs; 

• Conducting problem-oriented research that 
will contribute to management of tigers in 
both captivity and the wild; coltaborating on 
such research where af^ropriate with field 
researchers; communicating arKj transferring 
the results of such research to managers of 
other captive and wild populations; 

• Providing where possible financial as well 
as technical support for in situ Adopt-A-Park 
programs; 

• Using the tiger as a focus for conservation 
education, public reiations, and marketing 
programs. 


Advances in Assisted Reproduction 

During the lust decade, there has been growing interest in 
applying assisted reproductive teehnology. largely devel¬ 
oped for domestic livestoekn to wild animals. In the broad¬ 
est terms, the teehnnbgy includes arfifichil insemination. 
in viiro fertilization, embryo transfer, and gameie/embryo 
cryopreservation, While natural breeding of eoinpatible 
pairs and mulcrnal rearing of offspring arc the preferred 
method of captive reproduction, and more cl fori needs to 
be directed toward appropriate husbandry and behavioral 
ennehment to ensure thaf this takes place, artificial propa¬ 
gation is a usel’iil tool that also has potejilial application 
toward maintaining the viability of in \itjf populations. 

To be successful, assisted reproductive techniques rely 
upon detailed understanding of fundamental reproductive 
events, a considerable list including the following: sea¬ 
sonal or genetic jmpacis on reproduction, duration of the 
cstrus cycle, timing of ovulation, ejaculate nonns. rempO' 


ral patterns in gamete transport, implantation, gestation, 
parturition, postpartum fertility, and age at first and last 
reproduction. Fortunately, there arc excellent baseline 
data available from years of study into the reproductive 
biology of the domestic cat (Wildt 19yia). Success with 
assisted reproduction in the domestic cat (Goodrowc ef 
ai 1988, Howard et at 1992) also provides model data 
which can potentially short-cut similar ex peri mem at ion in 
other species (Wildl et ai. 198(ib). However, some repm- 
ductive parameters can differ quite sharply even between 
closely related species (Wildt cr n/. 1988, Brown ef oA 
1993J, but with captive breeding program.^ a.s the catalyst 
a substantial database is gradually being built up about 
the reproductive biology of different species (Wildt 1992b, 
Wildt 1993a). 

Of key importance is accurate information on the 
endocrine status of the female. Fresh or thawed sperm 
must be deposited coincident \vilh ovulation, and embryos 
must be placed into the recipient at a time when the uterus 
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is synchmnuus with tht; stage of embryo development. An 
ability to d ace endocrine patterns also provides the oppor¬ 
tunity to diagnose pregnancy and predict parturition. The 
standard method of endocrine monitoring invo]vc?v regu¬ 
larly measuring hormone levels in blood, which inay be 
practical for captive animals, but not for wild animals: 
anesthesia or immobilization stress can affect hormone 
levels. Recent attempts to detect hormonal metabolites 
non-invasively in animal wastes, both urine and feces, 
offer hope for development of a monitoring regime suit¬ 
able to field conditions (Wildt 1991b. Brown 1992f 

However, the use of assisted reproductive technology 
for wild populations lies well in the fiiUirc. The teehnkiucs 
will first have to be perfected in captivity, and their regular 
application will be most immediately useful to improving 
the efficiency and effectiveness of captive breeding pro¬ 
grams. These programs have run into prcjblerns when two 
animals recommended for breeding turn out to be incom¬ 
patible. In such cases, it would be simpler to use assisted 
reproduction than to attempt to inanipulutc an array of 
environmental factors to stinuilale natural copulation. It 
will also be less dangerous, more cosi-efreciivc and more 
prac li ca 1 to t ra n s port I’ro/e 11 s |:>tT[ r utl o/\ la and/ oi e m b i y os 
between zoological institutions than stress-susceptible live 
ajiimals (Wildt 1992a, Ballou 1992. lUDZG/CBSG 1993). 

In relation to other ta\a. there has been a mlalivcly large 
amount of research aimed specifically at refining assisted 
reproduction icchniqucs for captive fclids. Artificial 
insemination has been used to pnxluce living young in the 
leopard cat. cheetah, tiger, puma and clouded leopard 
(Howard ct uL 1992a, Wildt 1992b. Doiiaghue ct aL 1993). 
A litter of leopard cats has been produced using sperm col¬ 
lected and frozen at one institution and inseminated into a 
remalc at another instilutioji (J. Howard and D. Wildt 
unpubl. daui). All ol these successes have relied upon the 
use of exogenous hormones to stimulate ovarian activity, 
followed by surgical laparoscopic deposilioji of sperm 
directly into the uterine lumen. Vaginal or iniracervical 
inseiiiimilioii in felids (other than the domestic cat) has 
worked only once: a leopard cub was produced by this 
method and carried to full term, although it was stillborn 
(Dresser etaL 1982), The problem appears to be related to 
anesthesia, which relaxes the uterus and reduces the con¬ 
tractions which norrrtally assist in sperm transport (Wildi 
1991c. Howard c/ty/. 1992b). 

Through in vitro fertili/atioTi (1 VFb embryos have been 
produced for several felid species, including the domestic 
enf Asiatic wildcat Jungle cat. African golden cal, fish¬ 
ing cat. tiger, puma, snow leopard and cheetah (Goodrowe 
rf of. 1988, Donaghue of aL 1990, Miller ct oL 1990, Pope 
and Dresser 1991, Pope 1989. 1993). The transfer 
of these embryos into surrogate females has resulted in liv¬ 
ing young in the domestic cat (Goodrowe cr u/. 1988). 
Asiatic wildcat, and tiger. Bengal tiger cubs, conceived 


as TVF embryos, were born to a Siberian tiger dam after 
embryo transfer (Donoghue et ai 1990). The Asiatic wild¬ 
cat kittens were produced in a domestic cat female (Pope et 
cil. 1989). While this has been described as interspecific 
transfer, the wildcat is very closely related to the domes¬ 
tic cat and is considered eonspecilic here. The exciting 
aspect of interspecies embryo transfer is that 'Tare” 
females could be hormonally stimulated to produce many 
eggs, which could be fertilized in vitro and transferred to 
'Torniiion” female surrogates (Wildt 1991c), However, 
there is growing evidence that biological compatibility 
between the trophoblast (progenitor of the placenta) of 
the embryo and the uterine endometriurn is a very complex 
and restrictive phenomenon, and iiiterspecies embryo 
transfer is unlikely to become routine (Wildt 1991b). 
Also, IVP using frozen-thawed embryos has only been 
successful with domestic cats (Dnesser etaL 1988). 

Finally, interest is growing in the establishment of 
geneljc resource banks to hold frozen gametes, embryos, 
blood products, tissue, and DNA collected from a large 
number of species, Wildt (1992a) has envisioned genetic 
resource banks as functioning much like a large financial 
institution, with constant "withdrawals” and “deposits” 
perfomied by many branches and between continents. As 
assisted reproductive technology advances, the advantages 
of moving genes via germ plasm rather than living animals 
are obvious in terms of time, money, simplicity, and 
safely Improved access to biological samples taken from 
wild animals will also help to increase fundamental knowl¬ 
edge of species biology by providing more opportunity 
for the paiiicipalion of laboratory scientists in conservation 
research (Wildt 1992a). 

The tiger is the subject of the first Genome Resource 
Banking Action Plan (Wildt ct ai 1993b), The plan, 
drawn up for the North American region, identifies key 
captive animals for sperm, tissue, and blood collection, and 
recoinIIlends collection of genii plasm from wild animals 
in cooperation with field scientists. It represents the first 
organized effort to sample, evaluate, cryopreserve, catalog, 
maintain and use wildlife germ plasm. The managers state 
that the “resource of frozen tiger semen (and eventually 
embryos) will be used interactively with living populations 
10 periodically infuse generic material among diverse cap¬ 
tive or wild stocks or preserver! genes fnim previous gen¬ 
erations” (Wildt 1993b: 1). 


Linking Ex situ and in situ 
Cat Conservation 

There is a si rung movemeiiL in the zoo community toward 
becoming more closely involved with wildlife conserva¬ 
tion (Anon. 1974, lUDZG/CBSG 1993). The contribution 
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made by the lUCN/SSC Conservation Breeding Speeiulist 
Group CCBSG) through ihcir PopuJaiion and Habitat 
Viability Analysis (PHVA) workshops—discussed in 
Chapter 3—has been particularly significant. The general 
public, particuliirly in the developed countries, is becom¬ 
ing more aware of the need to conserve wildlife and, as 
zoos compete For people's leisure time with a growing 
number oF other options, it is likely that zoos will increas¬ 
ingly seek to demonstrate their commitment to conserva¬ 
tion. Four areas where zoos have the p<)tcntiu! to make 
significant contributions are reviewed* 


Maintaining Viabie Captive 
Populations of Rare Species 

Captive breeding is a primary area of zoo expertise, and 
the maintenance of genetically viable populations of riirc 
and endangered species has been a major emphasis since 
the early 19S()s (Seal and Foosc 1 Hutchins and Wiese 
1991, lUDZG/CBSG 1993). In terms of species conser¬ 
vation, it is important to maintain viable populalions of 
rare species in captivity for the following two purposes 
(lUCN 1987): 

[. As an insurance population for possible rcintroduction 
shtjuld the species become extinct in the wild or over 
part of its range: 

2. As a source of new^ genetic material to in I use diversity 
into dcpieled wild fK>pulalions. 

The status of captive cal populations and their self-sus- 
tui[lability has been reviewed in this chapter. With the 
exception of the big cats, captive populations are biased 
toward more common species. 1 he sEiiall cats are rela¬ 
tively poorly represented, particularly the rare Category 
1-3 species, and most regional populations arc not self-sus¬ 
taining. This situation is unlikely to change until research 
into the status and ecology of these small cals, us recom¬ 
mended by this Action Plan, is Ciirried out; it is iiiudvisablc 
10 remove individuals from wild populations of Ihcsc 
species unless basic studies have been done. There may be 
more individuals of these species held in cajniviLy, some in 
private collections, than arc known at present (P. Quillen, 
pers. comm.). 

The North American and Australasian Regional 
Collection Plans recommend that zoos reduce Their hold¬ 
ings of die more common and easily reproduced spcdcs 
to free captive space for those that are less common biii* 
for the near future, actjnisition of new founders or unre¬ 
lated animals depends upon international cooperalion wilh 
reputable zxios in the range states. Years of work lie ahead 
before all of the rarer species of the family Felidae arc 
maintained in viable captive populations. 


The problems of reintroducing cats into the wild are 
discussed in Chapter 6. but can be summarized here by 
noting that, in general, it is not high on the list of priori¬ 
ties for cal conservation in the near future. For rciniro- 
duetion, efforts should first be directed toward alleviating 
the pressures which drove the population to extinction in 
ihe first place. Otherwise, reintroduclion is unlikely to be 
successful, and may harm the cause of species conserva¬ 
tion rather than advance it. 

In terms of restocking, or infusing genetic diversity, 
there are several major tasks which need to be accom¬ 
plished before such action can be undertaken. First, small, 
isohileil and endangered populations need to be identiiled 
systematically through greatly increased field survey 
cfTorts. Second, their demography and dynamics need to 
be understood so that appropriate candidate populations— 
and possibly even candidate individuals—can be selected. 
Third, it is an open question whether new, captive-reared 
animals can be introduced to existing wild populalions and 
both survive and breed* Fourth, assisted reproductive tech¬ 
niques need To be further developed before they can be 
used effectively in the field. 

1’he zoo community often predicts that wild popula¬ 
tions will some day be as intensively managed as zoo pop¬ 
ulations te.g., Tilson 1992bk but this will happen only if 
it is accepted as inevitable that cat populations of the future 
will be ccmlined to small, isolated protected areas, so that 
numbers ure too low to conserve original genetic diversity. 
Without active and strengthened effort to conserve cats 
on private lands, or to mainUiiii habitat corridors which 
restore connectivity to populations isolated by habitat 
change, this may indeed come to pass. 

Of all the cats, the problem of tcKi-small, isolated pop¬ 
ulations is most advanced for the tiger, and it is probably 
for this species that the resources of the z(K) community 
will he called upon first. Plans to develop a genome 
resource bank for the tiger are timely fWildt al. 1993b). 
Tigers are well-represented and well-managed in captivity, 
a]ici those responsible for their oversight are guided by an 
interactive strategic plan which has as its “paramount pur¬ 
pose... contributing to the .survival and recovery of all dis¬ 
tinct taxa in the wild,” and recognizes that ^'captive 
populations are a support, not a substitute, for wild popu¬ 
lations" (Tilson et aL 1992). 

However. Ligei-s are seriously threatened by commercial 
poaching, and it is of top priority to protect individual pop¬ 
ulations effectively and actively monitor their status, "'Re¬ 
invigorating' these small populations can only take place 
when the poaching threat has been brought under control 
so that populations arc relatively stable and their demogra¬ 
phy, dynamics, and genetics can be assessed. 

Therefore, while it is important to maintain viable cap- 
live populations and continue to refine assisted reproduc¬ 
tion in captive animals, neither is likely to be applied to 
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wild cat conservation in the near ruliirc- In the meantime, 
zuos can contribute more iriimcdiaicly by increasing their 
role in the areas discussed below, most imporiimily public 
education and direct financial supfiort. 


Research 

Zoos are increasingly looking to wild populations to help 
them better manage their captive populations, with the 
cheetah being a gtwd example among the cals. Because 
ol problems with poor reproduction and susceptibility to 
disease in captivity, the North American Cheetah Species 
Survival Plan (SSP) is studying wild behavi<?rs to help 
design more appropriate captive habitat Tor cheetahs, anti 
is collecting information on incidence of disease in wild 
poptilalions fCaro 199.^, Kauronson 199.'^: L. Marker- 
Kraus, L. Munson, pers. coinnij. 

Conversely, field biologists should Increase coopera¬ 
tion wuh the /oo community to improve the conservation 
manage me til of wild populations, bur exaiDplc, there is a 
wealth of knowledge among breeders about biological and 
reproductive parameters of cat species, which can provide 
baseline daU to aid understanding ol the dynamics of wild 
populations. For most cats, the data in the Species 
Accounts under the heading Ri<dogy is derived from cap¬ 
tive animals, and is just an indication of the volume of 
physiological tlala which could collected. 


Zoo animals have provided the foundation for the 
development of classic descriptive biological sciences, 
including anatomy, morphology, taxonomy, classification, 
study of locomotion, nutrition, and other aspects of behav¬ 
ior. Captive studies, particukrly the work of Leyhausen 
(1979), have greatly advanced understanding of cat behav¬ 
ior. Newer scientific disciplines also benefit tfom studies 
undertcikjen on captive aninials, including small |xipulation 
biology, genelic and molecular studies, wildlife veteri¬ 
nary medicine, pathology, paruvsitology and bio-energet¬ 
ics (Hutchins etal. 1991, lUDZG/CBSG 1993, S. O'Brien 
pers. comm.). Of special importance to field biologists, 
methods of individual identification can be developed 
from and tested on captive animals (e.g., Miththapala etal. 
1989), 


Public Education 

The World Zoo Conservation Strategy (lUDZG/CBSG 
1993) estimates that the world's 1,100 organized zoos 
annually receive at least 600 million visitors, over 10 per¬ 
cent of the entire world population. Zoo visitors include 
people of all ages from a broad spectrum of social, ethnic, 
cultural and educational backgrounds, all of whom have 
one thing in common; an interesi in animals. In addition to 
ca-suul visitors, many formal education groups visit zoos, 
often consisting of children, but also including university 



Zoos can promote public support for wildlife conservation wilh displays n1 animals. 
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and pre-university stiidents^ 

The live animals exhibilt^d by zoos can give meaning 
and immediacy to conservation education tar beyond that 
achieved by film or print, Many 7xx>s now have attractive 
settings for big cats, but much could be done to improve the 
displays of lesser cats to promote wider public interest. 

The World Zoo Conservation Strategy emphasizes that 
conservation education is a key element in zoo education, 
which in its most basic form consists of information about 
the thmatened status of an exhibited animal and an expla¬ 
nation of the causal facloi s. Animal exhibits, however, can 
be used to explain a variety of biological subjects, rang¬ 
ing from spccics-spccific ecological and behavioral adap¬ 
tations to broader themes such as ecological balance, 
evolutionary radiations and biological diversity. Creative 
exhibits and educational material at zoos are an invalu¬ 
able resource for the cause of wildlife conservation, with 
enormous and still under-realized potential to stimulate in 
the general public an abiding interest in wildlife and con¬ 
cent lor its preservation. 

Wildlife conservation is of international importance, 
but depends on local action. The zoo forum is an appro¬ 
priate one for educating people about various approaches 
to conservation around the world, and for helping to 
engender in the public a more sophisticated grasp of the 
issues involved, lo this end, there should be greater ctKip- 
ei ation between field conservationists and zoo educators. 
In view of the public's fascination with cats, il would be 
ideal for zoos lo display educational material highlighting 
key projects and the work of organizations concenied with 
the consei valion ol' wild cals, The Cat Speeialisi Group is 
vi^e 11-positioned to play an advisory rote in setting up such 
displays and exhibits. In this way. guidance would be pro¬ 
vided to those visitors wanting (t) bect)me rTH)rc actively 
involved. This pertains especially to pre-university stu- 
dems: the importance of recruiting more field conservalion 
specialists has been cmphasi/jcd in Chapter 3. 


Helping to Pay the Costs of 
Wildlife Conservation 

Conservation benefits arising from /tH> research and edu- 
cation of visitors are imfwitanl. but are largely dilTuse and 
indirect. Zoos seeking to play active roles in the field of 


wildlife conservation could become more directly 
involved by helping to fund high priority m situ conserva¬ 
tion prrrjects. As pointed out above^ special exhibits can be 
created around these projects which can serve as a draw 
to visitors. 

Traditionally, zoos have invested comparatively little 
in field conservation (Hutchins and Wiese \99V), although 
some, such as the Jersey Wildlife Trust, have been out¬ 
standing in their efforts. In addition, several large public 
zoos support semi-independent zoological societies which 
play a major role in wildlife conservalion (e.g. the Frankfurt 
and New York Zoological Societies and the Zoological 
Society of London). Aside from the work of these organi¬ 
zations. we are aware of very few examples of zoo fund¬ 
ing for field projects which specifically benefit cats. 

The Tiger Global Animal Survival Plan (Tdiion et at. 
1992) recommends that participating zoos cooperate to 
pnivide ?i592^,(K)() a year for 10 years to w siw Tiger con¬ 
servation, especially through “Adopt-A-Park” programs. 
The GASP points out that there are over 325 "hard cur¬ 
rency'' zoos with tigers, and the level of financial com¬ 
mitment sought represents an average of U.S, S2,770 per 
institution, or just over $ LOCK) per captive tiger. 

It would be possible for individual zoos collectively lo 
make a subslanlial contribution to wild cat conservation if 
a small annual donation were paid into a fund for the 
implementation of priority piojecLs along the lines of those 
recommended by this Action Plan, By keeping the per ani¬ 
mal donation low. smaller zoos would not be dispropor- 
lionately burdened and it is likely ihal zoos would not find 
the request unreasonable. In return, zoos could expect to 
receive progress reports so that appropriate displays could 
be created iiround their involvenieni. Rather than have to 
work oul cat conservation projects on an individual, ad htx: 
basis, zoos could legitimately publicize direct financial 
support for a number of projects involving various species. 

Such a level of funding support from the zoos of the 
world is entirely appropriate —a '^conservation duty”— 
and would not be so onerous as to rule out support for 
other projects. Until such time that interactive manage¬ 
ment of wild and captive populations becomes an ett^iive 
and widely used tool, zoos could make a substantial, 
immediate and urgently needed contribution by increas¬ 
ing their direct support of conservation of wild cat popu¬ 
lations (Action Plan Project 14). 
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Part II 

Major Issues in Cat Conservation 

Chapter 6 
Reintroduction 


Introduction 

The Species Survival Commission of the lUCN includes 
the Reintroduction Specialist Group, The group has 
drafted guidelines for rcintroduction projects, which are 
available from the SSC oi nee at lUCN headquarters in 
Gland> Switzerland. 

The umbrella term 'h eintroduction"' includes several 
different concepts as defined below: 

1. Reintroduction: in strict terms, an attempt to establish 
a species, subspecies, or race in an area which was once 
part of its historical range, bui from which it has 
become extinct. Re-esiablishmcni is a synonym, but 
implies that rL'inirotiLiciitm has been successful, some¬ 
thing that may require considerable time to assess. 

2, Trafi^hcadon: movement of individuals or populations 
from one part of their range to another. 

3* Remf(m:fimeni/Supphmemiim^^ addition of individu¬ 
als to an existing population of Lhc same species, sub¬ 
species, or race. 

4 . tilon/Reft ^M/ir/t r/V;f/; an attempt to estab- 

lish a species, for the purpose of conserv^ation, outside 
its recorded distribution, but within an appropriate habi¬ 
tat and eco-geographical area. 

The following sections review recent felid reinimduciions 
of these various types. In concluding, the lessons learned 
from these projects are assessed, and the role re introduc¬ 
tion has to play in wild cal conservalion in the l^^Os is 
evaluated, 


Reintroductions 

Severul eat species have been reinti’oduced to parts of their 
range from which they had become extinct. All of these 


reiniroductions have taken place in developed countries, or 
in those African countries with welt-funded wildlife 
departments. Few projects, however, have been carefully 
planned and executed, although there are exceptions. 
Three examples of well-planned reintroductions are dis¬ 
cussed below. 

In Germany's slate of Bavaria, 129 wild-caught and 
captive-bred European wildcats (75 males and 54 females) 
were released over a period of live years (1984-1989) at 
three sites in state-owned forest. Planning and collection 
of the animals to be reintroduced began several years prior 
to the releases. After the i-eleases, the aniiiuils were mon¬ 
itored by radio-telemetry and by distribution of question¬ 
naires to local residents, workers, and hikers. There was 
high road-kill in the first weeks following release, and sur¬ 
vival was estimated preliminarily to be quite low, of the 
order of 20-30% (Buttner and Worel 1990). Still, there 
was evidence of reproduction at all three release sites. 

In the Adirondack mountains of nonhern New York 
state. 83 Canada lynx (48 mates and 35 females), wild- 
caught in the Canadian Yukon, were released over three 
winters from 1988-1990, Twenty-three lynxes had died by 
curly 1992: 12 were hit by cars, five were accidentally 
shot, and six died from miscellaneous causes, including a 
young lynx killed by an adult male. Three lynx raided 
livestock pens. Some lynx migrated far from the release 
sites, but human-rclaied mortality was low within New 
York state, due in part to subsluntiul pre-release publicity 
and public education. While there is still no direct evi¬ 
dence of breeding, there have been unverified sightings of 
kittens (Bn>eke and Gustafson 1992), 

In Georgia, 32 bobcats (15 males and 17 females), 
wild-caught on the coastal plain, were reintroduced in 
1988-1989 ro Cumberland Island, near the southern 
Georgia coast. The island is largely undeveloped, and prey 
densities were found to be high, All of the reintrcxluced 
bobcats were radio-eollared; blood samples were taken 
prior to release; and the project received widespread puh- 
1 icily through the media. Several graduate students did 
thesis work around different aspects of the reintroduction. 
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incbding feeding ecology and effects of reintroduced cats 
on prey populations (Baker 1991), populaliun dynamics 
and evaluation of census methods (Diefenbach 1992), and 
social organization and habitat use (W. James in prep,). 
Most animals were recaptured for examination after the 
first year following release, and they were found to have 
increased their weight by an average of 12.3% (Dicfeii- 
bach 1992), There was also evidence of breeding in llic 
first year, with four dens and H) kittens found (Baker 

1991) , Diefenbach (1992) estimated adult survival rate at 
93% and juvenile (<l year) survival at 35%. The popula¬ 
tion more than doubled following the first year of release, 
and reproduction apparently declined after three years as 
density increased. 

Other reinlroduclions have been less carefully planned. 
These include servals, cheetahs, and lions in various South 
African reserves (van Aarde and Skinner 1986, Anderson 

1992) ; wildcats and Eurasian lynx in several European 
countries (Breitenmoser and Breitenmoser-Wilrsten 1990, 
Stahl and Artois 1991); and pumas in several southern and 
western American states (Jordan I99L Honn)cker 1992), 
Most of these efforts involved the release of fewer than 
20 animals, and in some cases fewer than five. Only the 
release of lynx in Switzerland has involved rigorous fol¬ 
low-up monitoring, Although monitoring only began 10 
years after the releases, it has continued for \i) years and 
is now the longest running follow-up radiolelcinetry study 
of a rcintrcxluccd cat population. 

How successful were these re in trod uc I ions 2 It depends 
upon ihe lime frame used to measure success. Many rcin- 
frodiiced cat populations are surviving today, and some, 
like the bobcats of Cumberland Island or Eurasian lynx 
reintroduced to Slovenia, have rapidly increased in number 
and—in the case of Slovenia—have considerably 
expanded fheir range (Cop 1992), However, long-term 
persistence of any of the populations cannot be assured. 
Small populations are vulnerable to severe fluctuations 
caused by envimnmenlal or demographic factors, 
Diefenbach (1992) developed population viability models 
for the Cumberland Island bobcats and, based solely on 
demographic factors, estimated the median persistence 
time of the population at only 65 years. The island (only 
80 km- in si/e) may be loo small to suppua a viable bob¬ 
cat population, even with supplemental releases to mini¬ 
mize inbreeding. 

In a review of ihc wildcat reintroduciitm in Bavaria, 
Stahl and Artois (1991} commented that even with a pro¬ 
ject of that scope, which had existed for I (3 years, there was 
no guarantee that viable wildcat populations had become 
established in any of the release sites. They added that 
greater care was needed before launching major rcintro- 
ducliuii programs. They suggested that the lisks of 
hybridization with domestic cats and the high degree of 
threat resiiliing from habitat modificaiion meant ihai reiit- 


troduction schemes could not be regarded as a priority 
strategy for conservation of the European wildcat. 
Attention should instead focus on conservation of exist¬ 
ing populations. 

An example of the sort of unprcdietable dciiiographie, 
environmental and genetic changes that can affect small 
reintroduced populations is a series of events which have 
befallen the lynx population relntiiodueed In Switzerland 
over 20 years ago. Mortality has been so high, primarily 
due to illegal killing and road deaths, that the radiation 
and growth of the population has stopped. In the Jura 
Mountains sub-population, all but one resident male have 
been killed. That male has expanded his home range to 
cover the home ranges of six females, thereby dispropor¬ 
tionately increasing his genetic representation in the pop¬ 
ulation. The lack of other competing breeding males is 
related to poor cub survival. Observations and estimates 
showed that a maximum of 3-6 of 22 young in the Jura 
reached their third year, and all of them were female 
(Breitenmoser 1994), 

Another example is the lion population of the 
Hluhluwc/Umfolozi reserve complex in South Africa. A 
nomadic mule to<^k up residence in the park in 1958, and 
seven years later two adult females and two young cubs 
were released. The population today is thus descended 
from a very small gene pool: the two females came from 
the same pride, and it is presumed that they were related, 
while the original cubs were likely to have been killed by 
the male (Anderson 198 U 1992), In 1993, male lions from 
the reserve were found to have very low sperm quality 
(M. Briggs ifi lili. 1993), 

Successful reinlroduclion relies upon careful planning 
and preparation, which requires both time and money. If 
this is not to be wasted, it is in the interest of management 
authorities to monitor reintroduced populations for at least 
several decades following release, and to be prepared to 
take active measures if necessary to prevent rccxtinction. 

Another problem which will affect reintroduclions 
where cats have been absent for long periods is the impact 
of predators on inexperienced prey populations, both wild 
and domestic. When released m Switzerland, lynx had 
been extinct for at least l(K3 years, and reintroduced ani¬ 
mals kilted considerable numbers of roe deer and chamois 
(Breitenmoser and Haller 1993). Reintroduced lynx also 
killed domesticated sheep. From 1984-1988, 135 attacks 
were reported in an area of France adjoining the Swiss 
Jura, and in 1989,426 attacks were reported within an area 
of only 5(3 km^ (Hcrrcnschmidt and Vandcl 1989, Anon. 
199()d). Breitenmoser (1983) found that sheep made up 
20% of lynx kills. Livestock depredation in France and 
Switzerland arouses considerable controversy and public 
antagonism despite compensation schemes. Similarly, 
cheetahs released in several southern African reserves had 
lo be removed because of their high levels ofpredaiion on 
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small populations of antelopes in fenced reserves which 
vtrcrc not previously exposed to to large predators (Pettifer 
1981, van Dyk 199L Anderson 1992), 

Cat reintroduction projects can expect predators to have 
a strong initial impact on prey populations. Although prey 
animals can regain their escape instincts fairly rapidly 
(Breitenmoscr and Haller 1993), the consequences could 
be more serious inside small fenced areas, such as wildlife 
reserves. 

Reintroduced wild-euught eats generally survive better 
than captive-bred animals. This is because animals reared 
in captivity have not developed foraging skills, and have lib 
tie fear of humans. Captive-raised cheetahs in South 
Africa, for example, repeatedly raided the chicken houses 
of people living on the game fann where they were 
released, even in daylight with people sitting about (and 
throwing sioTies)(van Dyk 1991). However, it is possible 
to raise captive-bred animals so that prey-captuie skills are 
learned. The Bavarian wildcat rcintroduction project began 
with four wiid-caughl pairs. When they had bred, the 
mothers and young were kept in enclosures where live prey 
was released. After six months of age, the young cals wei e 
moved to acclimatization enclosures near the release site 
and fed. They were released shortly thereafter, with sup¬ 
plemental food supplies (Btillner and Wore! 1990), 


With proper care and precautions, captive animals can 
fare as well, if not better, than wild-caught cats. Captive- 
bred pumas released in Florida have not only survived and 
reproduced (Jordan 1991, 1994), but also appear to be set¬ 
tling down in the release area more readily than translo¬ 
cated wild-caught animals (Belden and McCown 1993). 
Even with wild-caught animals, it is reconamended that 
they be kept in large enclosures near the release site for a 
short period, to allow them to recover from capture and 
transport stress, eat, and become acclimatized, rather than 
releasing them directly into the wild (Diefenbach 1992). 

Translocations and 
Population Suppiementation 

Although tran^i!ocat^on and population i^uppleinentation 
arc often described as conservation tools of the future, 
which will permit intensive genetic management of small 
isolated cat populations, experimentation has actually been 
underway for decades. These efforts have been local and 
informal, and thus documentation is lacking. Document¬ 
ation is most readily accessible for translocations of big 
cats in eastern and southern Africa but, as with most rein- 
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Tmnquilized lions being transported by air from Etosha in Namibia for reintroduction in the Pi lanes berg 
National Park^ Bophuthatewana- 


trocluctioTis, lew of These attenipts have been veiy systein- 
aiic, and none have involved long-term monitoring. 

Lions^ leopards, and cheetahs, typically problem ani- 
tnals. have been translocated and introduced into reserves 
where popiilaiicms were considered to be low. As an 
example of more deliberate attempts to increase popaki- 
litni size, cheetahs were released into South Africa's 
Kruger and Kalahari Geiiisbok National Parks, and into 
Namibia's Etosha National Park, in the 197()s (dn Free/ 
1970, Anderson 1992). Although some oi'the anttiiais 
were marked with car tags, tew were subsequently 
resighted, and rcsighling effort was not systematic, so that 
the effects, both immediate and long terni, of population 
siipplenieniulion are unknown. 


Translocation has often failed, and there are no guide¬ 
lines for ensuring the success of a translocation attempt. 
Some animals establish residence at the release site, and 
others migrate long distances. The behavior docs not 
appeal to be species-spccific—it may be highly individu¬ 
alized, or depend upon conditions at the release site. As an 
example of a successful translocation/population supple- 
iiieiUaliun, the two lionesses introduced into Hluhluwe/ 
Umtdiozi in South Africa (where there was only one resi¬ 
dent mule at the time) were translocated from Kruger 
National Park, more than KW) km away. They were the 
founders of a population now estimated at 100 animals 
[Anderson 1981,1992). However, in .some cases cats have 
moved Jar away i’rom their release sites (Hamilton 1981), 
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even tf there were no resident animals present to drive 
(hem off (Gossow and Hdnsig-Erlenburg I9S6* Jordan 
1991). One translocated leopard in South Africa travelled 
more than 540 km back to his original home range area 
(Jewell m2) 

The importance of better understanding of the com¬ 
plexities of injecting an '^outsider’" into an existing felid 
society is illustrated by an attempt to translocate a tiger 
which killed a woman at the edge of the Indian Sundarbuns 
mangrove delta. It was released in the interior of the 
Sundarbans Tiger Reserve, but was killed by another, 
larger tiger only 20 meters from the transfer cage, to which 
it had been sexin to return a short time before (Seideiislicker 
etai. 1976). In a second translocation in the Sundarbans, a 
tiger which had taken livestock was released elsewhere, 
swam a crock, and disappeared immediately amongst the 
mangroves (Ghosh 1988), Its ultimate fate is unknown. 

While knowledge of the results of translocations and 
supplementations remains generally obscure and localized, 
there area few well-publicized, even noiorinus. examples. 
These translocations were carried out for the welfare of 
individual animals, rather than strictly in the interest of 
population conservation. Captive-raised animals were 
*Tctumcd to freedom in the wild’' by release in parks hold¬ 
ing resident populations, Examples include the release of 
lions, leopards, and a cheetah by Joy and George Adamson 
(Adamson 1%()J969, J986), and the release of a tigress 
and two leopards in India's Diidhwa National Park by 
Arjan Singh (1981,1984). These projects were marred by 
injuries and deaths to humans, probably due to the cats' 
familiarity with people and lack of natural caution. 

In the Indian case, an iintbreak of tiger attacks on people 
soon after Singh’s tigress, Tara, went wild in 1978 led to 
public accusations that she was responsible, a cry taken up 
by politicians and used to attack the cause of wildlife con¬ 
servation, Leading Indian tiger specialists, however, 
believe that the attacks on people, which continued into 
199:L were an unfortunate coincidence, and that Tara had 
probably been killed by a resident tiger, Singh (1981). on 
the other hand, is convinced that 4 ara was integrated into 
the local tiger population and subsec|uently bred. The affair 
is an illusiralion of the political perils of reiniroductions. 

One of the main scientific concerns involved in translo¬ 
cation and population supplementation is that introduced 
animals should not intuKluce *'foreign" genes into the res¬ 
ident population, A feature of the Adamson and Singh 
releases, and of a later release of lions from Kenya into 
Botswana (Anon. 1991 a, b, ]993e) was that the animals 
were not of the local race and. moreover, that some were 
genetic ‘"cocktails" due to tmss-breeding with other sub¬ 
species or generics in captivity, Wirtb (1990) quotes the 
late Sir Peter Scott (then chairman of the IIJCN Species 
Survival Commission) expressing concern that the tigress 
released by Singh was a hybrid of two races, neither of 


them the same as the Dudhwa population. Scott added that 
if she bred it would "‘make a further genetic cocktail, and 
from a scientific and conservationist point of view this 
would be deplorable.” 

However, while the issue is obviously important, clear- 
cut guidelines will be slow to emerge. How significant 
were genetic or adaptive differences between, for example, 
the Kenya lions and the resident Botswana lions? There 
was no attempt to evaluate this before release. However, 
preliminary genetic and morphological anidyiiis of African 
leopards indicates that all these leopards, despite the very 
different habitats (sand desert, tropical rain forest) in 
which they are found, could be considered to belong to a 
single subspecies (Miththapala 1992), Can the same be 
said for lions? Analysis of the mitochondriai DNA of sev¬ 
eral populations of east African antelope species revealed 
great interspecific variation in the amount of genetic dif¬ 
ferentiation between populations (P, Kat in litr. 1993). 

Furthermore, in some cases the introduction of new 
genetic material may be desirable, O’Brien uL (1990) 
compared the genetics of two isolated populations of 
Florida panther. One population had been supplemented 
(not ofricially) by the release of hybrid North and South 
American pumas, some of which had bred so that their 
genes entered the population's gene pooh The genetic 
diversity of this population was substantially greater than 
that of the isolated pure population, leading to the conclu¬ 
sion that hybridization can be beneficial for small inbred 
populations (CBSG 1991), 

Another aspect of population supplementation which 
needs iunher examination before it can be recommended 
as a conservation tool is how introduced animals are 
accepted by the resident population. Under what circum¬ 
stances can introduced cats be expected to establish a ter¬ 
ritory and be incorporated into the breeding population? 
Under what circumstances are immigrants likely to be 
killed? Are the chances of success higher with females 
than with males? These questions should all be investi¬ 
gated before population supplementation is seriously con¬ 
sidered as a high-tech solution to the genetic problems 
faced by small wild populations. 

In the planning of any felid translocations or reiniro- 
ductions. the risk of accidental transTiiission of disease into 
unaffected populations via released animals must be care¬ 
fully assessed, Woodford and Rossiter (1993) recominciid 
that veterinary involvement in reinlroduction projects 
should begin as early as possible. They point out instances 
of inadequate disease risk assessment resulting in expen¬ 
sive failures, and the introduction of destructive pathogens 
into resident wildlife populations by caprivc-bred and 
wild-caught animals. Infectious diseases may have short 
or long-term effects on population size and viability by 
affecting rates and patterns of mortality or reproduction. 

The assessment procedure should address all the infec- 
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tious ugenls lu which the animuls lo be moved might have 
been exposed, and could cany, and which might affect 
conspecifics or other 5;pedes at the destination. Jn this con¬ 
text ihc list of diseases lobe considered may be longer than 
that in Table 5 in the chapter on Research. 

For some infections, tests are available, which, if neg¬ 
ative, provide Confidence that the animaJ is not u carrier. 
For others (e,g,, tuberculosis), testing may not be sirnighN 
forward or reliable, or there may be no lest available (e.g., 
sptaigiform encephalopathy). It should be borne in mind 
that several diseases of felines ^e.g,, feline immunodefi¬ 
ciency virus disease and feline sfKmgiform encephalopa¬ 
thy) have been recognized only very recently and it is not 
unlikely that other, as yet unrecognized, infections may 
occur in cats. 

fhe details of the appropriate pnatx:ols for quarantine 
and testing pnicediires he undertaken prior to shipment 
or release will depend upon the species involved and 
knowledge of the infectious disease status of the donor and 
recipient populations, and of other species with which they 
arc in contact via a food chain or other routes. 

Predatory training (of captive animals), genetic selec¬ 
tion, disease screening and quarantine, immobili/atron, 
traiisporlalioii, and release add up to considerable expense, 
which will be wasted if introduced animals fail to survive 
and breed. It is unfoilunatc that the results of inti txliicing 
new animals were not more closely monitored in previous 
attempts, but there is likely to be opportunity in the future, 
a.s translocation jcmuin.s an imporlunt management tool 
on a local scale* For instance, when faced with limited 
options regarding how to handle a rare big cat which is 
causing problems with people and livestock, transltK'utioii 
is often considered an attractive alteniative lo eliniinalion 
(see Chapter 2). 

Because these issues are likely to take on greater inipvjr- 
tance to cat conservation in the next century, it is not 
argued here that experimentation with translocation and 
population supplementation cease, only that they be more 
carefully undertaken and monitored. 

Summary of Problems with 
Reintroducing Cats 

This review, in addition to those of others (Wemmer and 
Suiiquist 1988, Diefcnhach 1992, Yalden 1993), points to 
a set of key considerations which should be undertaken 
before rcintroduction of cats, especially the big cats, is 
con to [11 plated seriously. 

Release Areas Acceptable to People 

For rcintroduction, '^whldcrncss" areas with low' human 


population density are probably ideal, but such areas are 
now few and far between (see Chapter 1), Human perse¬ 
cution is a major cause of cat extirpation, and if cats are to 
be reintroduced to settled areas, substantial pre-release 
publicity and communication should be undertaken. Re¬ 
introduced cals may roam a great distance from the release 
area, enter settled areas, and kill livestock or people. As 
pointed out by Moore (1992), because carnivores are 
widely viewed iis "Villains’' threatening livestock and peo¬ 
ple, the most iniporUint factors in the survival of reintro¬ 
duced carnivores are often socio-political. 

Release Areas with Adequate and 
Suitable Food Supply 

Prior to reintroduction, prey species in the release area 
should he censused, and their numbers evaluated to sec 
roughly how many cals they are capable of sustaining. 
Predation rates can be calculated from studies of kill rate in 
the wild, or from maintenance energy rates in captivity, 
coupled with what is known of the species ecology—e,g,, 
females with young have higher energy requirements, and 
while most cats will utilize nearly all of a large kill, 
remaining near the carcass until it is substantially con- 
siiiTied, cheetahs require fresh meat and may kill large ani¬ 
mals more frequently than, say, leopards. Estimation of 
prey base adequacy may be complicated if predators have 
been absent from the area for several generations. Under 
such circumstances, prey numbers may not only be higher 
than under the original predator-present ecological 
dynamic, but may also experience sharp immediate 
declines due to prey inexperience with predators. 

For supplementation of depleted cat populations, man¬ 
agers should ensure that prey decline was not among the 
factors leading to the decline of the cats. 

Source of Animals to be Reintroduced 

As Yiildfn (1993) pointed out, there is geueral agreement 
that reintroduced animals should he laxonomically and 
genetically as close as possible to the former population, 
yet an objective definition of “suitability'’ has not yet been 
developed, and cannot realistically be expected to emerge 
for some time. There needs to be substantially more 
research on intraspecific diversity before good general 
guidelines can be formulated. For the present, according 
lo local priorities and sensibilities, it is up to local man¬ 
agers TO weigh the ecological significance of an ecosys¬ 
tem having (a) no cats where they formerly existed or (b) 
cals of potentially different genetic makeup than those that 
Idrmerly existed. 

The same consideration applies to introducing animals 
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of potentially different genetie makeup to resident, albeit 
severely reduced, populations. The draft guidelines of the 
lUCN Reintroduction Specialist Group advise against it. 
However, managers may some day face a real dilemma: 
is it better to Jet a population go extinct, or become highly 
inbred, rather than “contaminate'' it? 

These questions highlight the importance ol linking 
field studies and genetic/nlorph^)lngic:al analysis to shed 
more light on the significance of ecological adaptation and 
genetic diversity within cat species. Answers to these 
questions iire likely to be species-specific, and will require 
substantial research and fiekl collection effort to obtain. 


Disease Risks 

Prccaulions arc essential against introtluction ol’ disease 
to wild populations by reintroduced animals. Assessment 
of all the infectious agents to which animals to be reintro¬ 
duced have been exposed should be earned out and quar¬ 
antine requirements respected. The advice of the lUCN/ 
SSC Veterinary Specialist Group should be soughi. 


Costs of Reintroduction 

Reintroduction can be very expensive, especially if captive 
animals are involved which have to receive acclimatiza¬ 
tion and predatory training. For example* an ambitious 
plan has been developed to breed wild-caught Florida pan¬ 
thers in captivity for eventual population supplementation. 
The plan estimates costs of building a captive facility, 
developing reproductive technology, and genetic analysis 
ai over U.S.$5(Ml,OnO (Sealer fl/. 1989), Weminerand 
Sunquist (1988) estimate the capital cost of constructing a 
snow leopard propagation and holding facility in a snow 
leopard range state at over $2(X),(K)0, with annual mainte¬ 
nance costs of nearly S20,000. 

Hven if wild-caught animals are used, costs of public¬ 
ity and communication, capture, interim feeding and main¬ 
tenance, animal evaluation (clinical examination, blood 
samples), equipment (telemetry, vehicles) and follow-np 
monitoring (personnel support) can be cumulatively high. 
It is also very important that project budgets take the costs 
of long-term future monitoring into account, particularly if 
initial project expenses are high. 



Development of a reintroduced lynx population is being studied in the Swiss Jura Mountains, 
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Conclusions: What is the 
Role of Reintroduction in 
Cat Conservation? 

If highest priority for rein In :^dLlt: lion were to go to (hose 
species which have disappeared from subsianiial portions 
of their former range, the list for cals would include the fol¬ 
lowing: lion, tiger leopard, and cheetah (north Africa and 
pans of Asia); jaguar (southern U,S, and north-ccniral 
Argentina); and puma (eastern North America). Bui direct 
human persecution and depletion of the prey base were the 
major causes of decline. In the case of the north African 
and southwest Asian cats, antelope populations, which 
would provide prey, are still in a seriously depleted con¬ 
dition (East 1992a, b), and it is unlikely that local people 
are ready to support reintroduction. It is also question¬ 
able whether the current stock of captive animals is genet¬ 
ically representative of extinct populations or, if they are 
not, whether they are suitable substiuites. In the case of the 
jaguar, the northern and southern parts of its former range 
are now heavily settled, and hardly present ideal conditions 
for reiritr^wJudion. Only in the case ol the eastern cougar 
are conditions suitable for a widespread reintroduction 
effort (particularly in northeastern North America), and 
then the spt^iadic sightings of wild animals (indicating that 
there are perhaps survivors) and the lack of anlhenlic east¬ 
ern coug^irs in captivity am stumbling blocks. 

In short, for the I99()s at least, it is unlikely that rein¬ 
troduction will play a role which is significant t>n a global 
scale, even for lliosc cals which need it most, flowever, 
work which pertains to the reintroduction of these eats 
shtjuld continue. For example, the puma reintroduction 
in northern Florida and tianslocations elsewhere in the 
United Slates (see Species Account) should continue (u 
be monitored and lessons drawn. The ecology of Jaguars 
living near settled areas, and uianagement solutions to 
minimize livestock depredation, should continue to be 
sludied. For the north African and southwest Asian cats, 
the Iranian, Egyptian, and Algerian cheetahs (the best 
stock for future reintroductions elsewhere in the region) 
should be protected and their ecology studied. 

RcintOKluciion of Asiatic lions to a site in the former 
range c<intirtues lo be under active consideration because 
of their current existence as a single, isolated, high-den¬ 
sity and low genetic diversity population in an Indian 
reserve. Johnsingh et r//. (1991), Ravi Chellam and 
Johnsingh (1993b}, and Walker (1994) favor the establish¬ 
ment of a second population (see Species Account). 
However, the socio-political aspects need careful consid¬ 
eration, since people, including livestock owners, unused 


to the proximity of a large, potentially dangerous preda¬ 
tor, will be living around, if not actually in, any reintro¬ 
duction site in India. 

However, on a regional or local scale, reintroduction, 
transicfccalion and population supplementation can be very 
important tools. For example, although the viability of 
some of the populations is questionable, much of the west¬ 
ern range of the European wildcat and Eurasian lynx was 
colonized in the last few decades by reintroduced animals 
(Bneiicnmoser and Breiteninoser-Wurslen 1990, Stahl and 
Anois 1991). While these species are not globally endan¬ 
gered, their re-appearance in western Europe is of great 
regional significance. Similarly, while the reintroduction 
of Canada lynx to northeastern New York is not of great 
advantage to the survival of the species, it is important for 
the "d ower 48’’ United vStates, wherc lynx populations are 
small, threatened, and widely separated. 

All parties interested in reintroducing cats are urged to 
contact both the Cat and the Reintroduction Specialist 
Groups. The considerations ciiumetated above should be 
taken into account before any animals are actually 
released. Monitoring of recently reintroduced populations 
should continue, and future research should evaluate the 
aspects of predator reintroduction which remain in ques¬ 
tion, including: 

1, The conditions under which translocation of individuals 
to resident populations is successful; 

2, How predatory training of captivc-raiscd animals can 
must efficiently be uccouipUshed; 

3, How animals differ genetically and moiphologically in 
different parls of their ranges, and; 

4, How people can be encouraged to tolerate or even facil¬ 
itate the return of a potentially dangerous or cleslruc- 
live telid prediitor. 

The fijial point needs to be stressed because of the impact 
carnivores can have on human communities, which are 
almost always involved. The comments of Jo Gipps of 
the Zoological Society of London in a preface to a sym¬ 
posium on reintroductiotis (Gipps 1991) Are especially 
relevant as far as big cats arc concerned: “However good 
our understanding olThe biology of a species and its habi¬ 
tat, conservation projects are almost inevitably doomed to 
failure unless the dynamics of the human relationships are 
well understood by everyone involved, and unless those 
relationships are hiised on mutual respect and understand¬ 
ing of each other’s problems.” 
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Part III 

An Action Plan for Cat 
Conservation in the 1990s 


Introduction 

The following pi ojects arc prioiiLics for wild eat eonsci- 
vjtion over the coming decade. They are presented in a 
simple summary form. I’he projects focus on the most vul¬ 
nerable specieS k and arc organic,eel into two sections. 
Section 1 consists of general pn^ecis which address major 
issues in cat conservation, as defined in Pan 11 of this doc¬ 
ument, The second, larger group of projects is laid out in 
the same order as (he Species Accounts, d o locate projects 
for certain species or regions, see the list of projects which 
follow.s. Although these pro]eels are numerous, they dt) 
not address all species, nor all the general recommenda¬ 
tions made for future cat work in Pan II. 

Tliero tue two types of projects ineludcd in the Action 
Plan, The first type consists of existing projects which 
have received varying amoiinis of their budgeted funding. 
For these projeets, a contact address is provided for donors 
and other interested parties. They aredistirtguislicil liom ilie 
second gmiip by the placement of an asterisk after the title. 

The second type of prx>Jcct consists o( those proposed 
hy Cat Specialist Group members, d'hese projects need 
funding and. in many cases, workers. Donors and other 
interested parties should contact the Cat Specialist Group 
directly lor details, 'I he Chairman maintains a daiahasc 
of telephone, lux. and e-mail contacts for the executors of 
existing projects, and asks that the Gi'oiip be infonned of 
contacts related to these projects. 

The Cat Spccjulist Cnjup's contact addresses are: Peter 
JaeksonL Chaiimaiu lUCN/SSC Cm Specialist (hotip, 
1172 Bougy, Switzerland, Tel/Fax +4121 H()8 6012. e- 
mail peiei;j;Leksontffgn.apea>rg in cAi Species Survival 
Commission. lUCN—The World Conservatiun Union, 
11% Gland. Switzerland, del: +-41 (22)M99(X)(H. e-mail: 
mgd@hq.iuen.ch; Kristin Nowell. 2520-4. 41st St. NW. 
WiLshington DC 20007. U,S,A. 

Pnijccts arc categorized as follows in terms of approx¬ 
imate annual budget [all figures in 1994 I'.S. $); 


1 SI0,000 or less 

11 S 10,000—$20,000 

in $20,000—$50,000 

IV $50,000—$100,000 

V over S 100.000 

- Ongoing Project 

List of Priority Projects 

I. General Topics 

Implementation of the Cat Action Plan 

1. Fstablishment cf the Cat Conservation Data Center 

Habitat loss and fragmentation 

2. Res[>onse of a felid community to logging of tropi¬ 
cal Asian rain forest 

3. Acquisititm of map databases for overlay of eat dis¬ 
tribution survey data 

4. ideiitineutioji of pulenliul protected areas for conser- 
vat Ion ol'biodiversity in the Indian Himalayas'^ 

Management of big cats near people 

5. Global survey of methods and techniques to mini¬ 
mize the impact of livestock losses to cats 

6. Suppon for the National Center for Research, Man- 
agemeiu. and Conservation of Predators in Bra/LF 

Rosen re h 

7. A guide to census prxjcedures for cat populations 

H. A work.shop to define minimum viable population 
sizes tor cal species 

9. A fund for field collection and prcKCssing of biolog¬ 
ical samples for genetic, morphological, and clinical 
analysis 
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l(J. Systemulics of the genus F&lis and hybridization 
problems'^ 

1 1 * A survey of disease in wild cat populations^^ 

Trade 

12, Undersumding die market for tiger bone medicines^ 

13, The leopard cat in China: eenlogy and managenient 
lor sustainable ulili/alioii"^ 

Cats in Captivity 

14, EsUiblish a zoo-based fund for field conservation of 
wild cats 

15, Evaluation of subspeciation and establishment ol' 
regional captive breeding piograms for the wildcat-'' 

Keintrod action 

lb. Long-term monitoring of the reintroduced Eurasian 
lynx population in Switzerland^^ 

17. Population dynamics oj a reiniroduced bobcal popu¬ 
lation in a small isolated habitat block 

II. Species Projects 
Sub-Saharan Africa 

Black-footed cat (Catei^ory 1) 

18. Katural history of the black-fooled cai^' 

19. Distribution of the black-footed cat 

African golden cat {Category 1) 

20. Natural history of (he African golden cdV'^ 

21. Distribution of the African golden eat 

Cheetah (Category 2A) 

22. Support for the Cheetah C'niiservation h'lmd'^ 

23. Factors limiting cheetah populations outside pro¬ 
tected arcas^ 

24. Support for the Serengeti Cheetah Prn ject^'^ 

25. African cheetah status survey 

26. Distribution, status, and captive breeding of the 
cheetah in Zimbabwe^' 

27. Cheetah census and disease surveillance in Kcnya'^^ 

Lion (Category 2A) 

28. Pan-African lion survey^' 

29. Predator-prey relationship between litJiis and large 
ungulates in Kruger National Park^' 


30. Support for the Serengeti Lion Project* 

31. Support for the N!aiuh Project in the Namibian 

Kalahari* 

32. Resolving lion and livestock conflicts in west Africa 
Serval (Category 3) 

No specific projects suggested, but see related projects, 

l^pard (Category 4A) 

33. Evaluation of the effects of sport hunting on leopard 
population dynamics 

34. Leopard ecology and density in tropical AJ’ncan rain 
forest* 

Caracal (Category 4) 

No specific projects suggested, but see related projects. 

African wildcat (Category 5) 

No specific projects suggested, but see related projects. 

North Africa and Southwest Asia 

Asiatic lion (Category 1) 

.35. Establishment of a second population of Asiatic lions 
in India* 

Cheetah (Category lA) 

36. Conservation of the Asian cheetah in Iran 

37. Natural history, genetics, and conservation status of 
the cheetah in the Saharan region 

Serval (Category 2A) 

38. Survey for the leopard and the serval in the Atlas 
Mountains of MorcKreo"^ 

Leopard (Category 3A) 

39. Distribution and conservation status of the leopard 
ill north Africa and southwest Asia* 

40. Support for the Arabian Leopard Trust* 

Sand eat (Category 4) 

41. Distrlhulion ot the sand eat 

See als<? i elated project under manul. 

Caracal (Category 4A) 

42. Natural history, distribution, and status of the cara¬ 
cal in India* 

Jungle cat (Category 5> 

No specific projeets suggested, but see telated projects. 
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Wildcat (Category 5) 

43. Natural history, status, and captive breeding of the 
wildcat in Israel* 

Tropical Asia 

Tiger (Category lA) 

44 Ih'otection of the Amur tiger and its habitat in the 
Russian Far EasC 

45. Behavior and ecology of the Anuir 

46. Conservation of I he South China Hgcr'^ 

47. Support for Global Tiger Patrol 

4^J. Improving the reliability of tiger censuses in Jndia’^' 

49. Distribution, abundance, and ecological and conser¬ 
vation status of the tiger in India 

50. Conservation of viable tiger populatitms in India: the 
effects of population isolation and movement corri¬ 
dors 

51. Support for the Ranihamhhore Foundation's eco- 
development ProJecC' 

52. Support for the Tigerhaven Wildlife Trusf^- 

.53. t'urreiil distrihulion of tiger populatitms in east and 
southeast Asia* 

54. Support for the Chitwan Tiger Pioject* 

55. Development of a tiger population simulation 
model* 

56. Genetic evaluation of subspeciation In the tiger® 

Bornean bay cat (Categury 1) 

57. Natural history, distribution, and status of the 
Boniean bay cat* 

Clouded leopard (Category 2A) 

5S. Natural history of the clouded leopard ■ 

59, Distribution of the clouded leopard and other syiii- 
patric small cats* 

Asiatic golden cat (Category 2) 

617 Natural history of the Asiatic golden cat 

See also clouded leopard project, 

Flat-h«^ded cat (Category 2j 

61, Natural history of the tiat-hcaded cal 

62. Distribution of the flat-licadcd cal 


Rufdy-spotted cat (Category 2) 

63. Natural history and distribution of the rusty-spotted 
cat 

Fishing cat (Category 2} 

64. Natural history of the fi,shing cat* 

65. D i stri b uti on of the f i shin g cat 

Marbled cat (Category 2) 

66. Natural history of the marbled cat 

See also related project under clouded leopard* 

Leopard (Category 3A) 

67. Support for the Far Eastern Leopard Fund* 

68. Leopard ecology in three habitats in India* 

Jungle cal (Category 4) 

No specific projects suggested, but see related projects. 

Leopard cat (Cat^ory 5) 

sSee project under Trade. 

Iriomote cat (no ranking) 

69. Evaluation of the taxonomic status of the Iriomote 
cat* 

70. Conservation of the Iriomote cat* 

Eurasia 

Asia sub-region 

Snow leopard (Category lA) 

71. Support tor the International Snow Leopard Trust* 

72. Status and management of the snow leopard in 
Tibet* 

73. Evaluation of (he status of the snow leopard in Russia 
and the central Asian republics* 

74. Reducing livestock depredation in the Annapurna 
Conservation Area of Nepal: implementation of a 
snow leopard m^magement plan* 

75. Conservation of snow leopards and their habitat in 
northern Pakistan* 

Chinese mounbun cat (Category 1) 

76. Natural history, disUibulioii, and status of the 
Chinese mountain cat 

Manul (Category 2) 

77. Natural history of the manul 
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78, Status uf the cheetah, sand cat, and maiiul in 
Biiluchistan 

79, Status oi' the inaiiul in the anea of the Caspian Sea 

Afiiiatic wildcat (Category 2) 

Nu specific projects suggested, but sec related projects. 

Eurasian lynx (Category 3) 

so. Status survey for the lynx und other small cats in 
Xinjiang province, China"^ 

Europe sub-region 

Iberian lynx (Category 1) 

8t, Implementation of conservation management mea- 
snres for the Ibcriiin lynx"' 

82. Applied studies on the conservation of the Iberian 
lynx"= 

53. Increasing public awareness of the endangered sta¬ 
tus of the Iberian lynx in SpairC 

Euntsian lynx (Category 2) 

54. Support for (he Status and Conservation of the 
Alpine Lynx Population Project'^ 

85. Spatial organ i/ation, population dynamics, and feed¬ 
ing ecology of the reintroduced lynx population in 
Slovenia"^ 

86. Preliminary asscs,smeni of lynx status in the 
Caucasus region"' 

87. Biology and ecology of the lynx in the lowland 
primeval forest of the Bialowieza Nature Reserve, 
Poland 

88. Ecology and status of lynx populations in 
Scandinavia'^' 

European wildcat (Category 3) 

89. Status survey and taxonomic evaluation of the wild¬ 
cats of the Mediterranean islands"" 

9t). Statu.s and distribution of the wildcat in France"' 

See also related projects. 

The Americas 

Kodkod (Categoiy 1) 

9], Natural history, distribution, and status of the kod¬ 
kod"" 


Andean mountain cat (Category 1) 

92. Natural history, distribution, and status of the Andean 
mountain cat 

Jaguar (Category 2A) 

93. Jaguar and puma depredation of livestock in the 
Pantanal of Mato Grosso, Brazil 

94. Ecology of jaguars and other carnivores in the 
Brazilian eerrado"^ 

95. Conservation of the jaguar in Mexican tropical dry 
foresf^ 

See also related project under Management of Big Cats 

Near People. 

Onellla (Categoiy 3) 

96. Natural history of the oncilla, margay, and ocelot 

97. Distribution of the oncilla 

Margay (Categoiy 3) 

See related projects above. 

Canada lynx (Category 3) 

98. Long-term studies of the effects of harvest on Canada 
lynx populations* 

Geoffroy’s cat (Category 3) 

99. Natural hi.story and distribution of the Geoffrey’s cat 
and pampas cat in Argentinian pampas grasslands 

Puma (Categoiy 4A) 

ICO. Support for investigations into the presence of pumas 
in eastern North America* 

10 L Support for Proyccio Puma in Chilean Patagonia* 

102. Projcio Puma: conservation of the puma in southern 
Brazil* 

103. Long-term study of puma ecology in southwestern 
Alberta, Canada* 

Sec also related project under Management of Big Cuts 

Near People. 

Ocelot (Category 4) 

See projects under oncilla. 

Bobcat (Categoiy 4) 

104. Distribution and status of the bobcat and puma in the 
Mexican Sierras 

Pampas cat (Category 4) 

105. Evaluation of the taxonomic status of the pampas 
cal* 
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Sec also related project under GcotTroy's cat. 

Jaguarundi (Category 5) 

No specific prujccls suggested, but see related projects, 

Priority Projects for Cat 
Conservation in the 1990s 

I. General Topics 

Implementation of the Cat Action Plan 

1. Establishment of the Cat 
Conservation Data Center 

Ohj('ciiv<': Tt> assist iiiiplenicntiition of the Cul Action Plan 
by establishing a base from which the Cal Specialist Group 
can collect and distribute current conservation-related data 
on wild cats. This will facilitate eonimunication between 
potential donors of funds and project executants: commu- 
nicaiion of project results to relevunl parties elsewhere: 
and the di.sscmiiiation of information ow cal conservation 
for the purposes of public education and awareness. 

Dnsiripnon: Tlic Cat Specialist Group will establish a j3cr- 
manent center to serve as a cwrdirialing oftlce and clear¬ 
ing-house for data relevant to cuts and their conservation. 
The center will be ccniral to ensuring that the successes 
achieved by priority projects can be duplicated elsewhere, 
and mistakes avoided. Through cooperation with the 
Group's research librarian, Gail Foreman, the comer will 
respond to all requests for papers, contacts, inldrmalion, or 
other assistance, with priority going to activities directly 
related to Action Plan Projects. Another priority for the 
center whll be to coordinate with regional ofticers the con¬ 
duct of surveys to improve mapping ol cal popuhilions and 
databases on species occurrence in protected areas. 
Finally, the center w'ill greatly increase communication 
and information exchange between people involved in cat 
conservation by continuing to produce the biannual 
Specialist Group newsletter. On and by circtiluting 

copies of papers and repoHs, 

Annual III 

Thne ftwrji^: Ongoing 


Habitat Loss and Fragmentation 

2, Responsie of a fetid community to 

logging of tropical A$im rain forest 

Ohjectives: To evaluate the responses of a felid guild in 
pR}vi<msly undisturbed habitat to selective logging; and to 
develop recommendations to minimi/e negative impacts 
of logging on these species, 

OescripTion: This is a pilot project related to cunservuiion 
of all rain-forest cats. The timber industry is a major part 
of the economies of most countries with extensive tropi¬ 
cal rain forest, and its effects on cat species have not been 
systematically investigated. Tropical Asian rain forest is 
the most species-rich in terms of cats, and heme to sev¬ 
eral which rank high in vulnerability to extinction. This 
study will also lead to increased understanding of how rain 
forest cals coexist. 

A team of invcsligalor-s will study the ecology of a 
group of sympatric rain forest cat species for 1-2 years in 
an area scheduled to be logged prior to commencement of 
lugging activity. Study animals will continue to be moni¬ 
tored throughout the logging process, and for several years 
following its completion. 

There are three candidate study regions: Sumalta (tiger, 
clouded leopard, marbled cal, llat-headed cat, Asiatic 
golden cab fishing eat, leopard catj; Borneo (clouded leop¬ 
ard, Bornean bay cat, flat-headed eat, marbled eat, leop¬ 
ard cat); eontinenial southeast Asia (tiger, leopard, clouded 
leopard, Asiatic golden cat, marbled cat, flat-headed cat, 
fishing cat, leopard cat). It would be useful to conduct at 
least two separate studies for comparative purposes. 

Amual hinli^er: IV-V 

f ^-1 years 

3, Acquisition of map databases for 
overlay of cat distrihution survey data 

OhjMivi^s: fo improve map-based cat conservation action 
planning by: (1) evaluation of popuhiiioii fragmentation; 
(2) identification of important habitat corridors; (3) e valu¬ 
ation of the geographic distribution of inter- and intraspe¬ 
cific diversity: and (4) prioritization of populations for 
conservation action. 

The Cat Conservation Data Center will 
acquire Geographic Information System (GIS) map duLu- 
bascs, which will be overlaid with Held survey data on cal 
species presencc/abscnce and population estimates. Map 
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overlays include hahilal, wilderness, population, settle¬ 
ment and development, protected areas, altitude, precipita¬ 
tion, etc. The map systems will be a great advantage for 
strategic planning of surveys, field studies, and conserva¬ 
tion action. This project coincides with the plans of the 
lUCN Species Survival Commission and the World 
Conservation Monitoring Centre to build up a global 
species database, including maps^ based on data provided 
by SSC Specialist Groups, 

Annual httdf^ei: MI 

Timc\franic; Ongoing 

4. IdentjHcntion of potentiiil protected ureas 
for conservation of biodiversity in the Indian 
Himalayas'*' 

Ohjeclives: (1) Using targeted field surveys. Geographic 
Information System (GIS) and satellite imagciy, to build 
a model that assesses the general features of high altitude 
biodiversity, including the habitat requirements of key 
species such as the snow leopard and its prey and: (2) to 
apply the model to potential reserve sites in the two major 
biogeographic regions of the Indian Himalayas. 

Di^scriptionr Among the more pressing ecological prob¬ 
lems facing India's natural resources is the establishment 
of new parks and reserves in the Himalayas—the least 
protected biogeographic region in India, and its richest 
region in terms of cat species. Over the next 10 years, the 
government of India wishes to create a protected area net- 
wo['k across the Indian Himalayas, di)Libling the area cov¬ 
erage. Unfortunately, this region is among the most 
remote and difficult in the world to work in. New methods 
arc needed, that capitalize on limited lime in the field for 
survey.s- This study will develop and test new methods 
htiilT around targeted field surveys and augmented by 
satellite remote sensing anti GIS. Spethes' jjabilal jcciuirc- 
ments and field survey data will drive spatial models on 
biodiversity. The project will attempt to locate key habi¬ 
tat features from satellite imagery and satellite-derived 
elevation models. The model will he developed w^ith sur¬ 
vey data from existing reserves, and then tested in poten¬ 
tially suitable areas. If the model performs well, the 
methodology should be applicable throughout the moun¬ 
tains of central Asia. This approach will illuminate the 
potential of using models and remote sensing to (1) eval¬ 
uate cat species distribution and status and (2) improve 
biodiversity conservation through more strategic plan¬ 
ning of protected area network coverage. 

Amwa! huciget: V 


Time frame: 6 years 

Comacr: Hemeudra Panwar, Director, Wildlife Institute of 
India, P.O. Box 18, Chandrabani, Dchra Dun 249 001, 
Uttar Pradesh, India. Don Hunter, National Biological 
Survey, Midcontinent Ecological Science Center, 4512 
McMuiry Ave„ Foit Collins, CO 80525-3400, U.S.A. 


Management of Big Cats Near People 

5. Global survey of methods and tccliniques to 
minimize the impact of livestock losses to cats 

Objectives: To document a global sample of methods used 
to minimize the impact of livestock lo,sse.s lo cats; and to 
disseminate this information as widely as possible. 

Description: Although persecution of big cals because of 
predation on liveshxik is a major cause of their extirpation 
outside protected areas, there has been no comprehensive 
survey of management methods used to control the prob¬ 
lem. A global survey of methods to minimize depredation, 
sampling a variety of countries, habitats, and species, 
would be a useful information source to management 
authorities and land owners trying to develop appropriate 
solutions to their own depredation problems, 

A specialist, working closely with the Cat Specialist 
Group, will undertake a global literature review and tele¬ 
phone/mail survey of methods used to minimize livestock 
loss to big cats. The survey will be organized according 
TO representative regional forms of livestock husbandry. A 
report will be published in three languages (English, 
French, and Spani.sh), and distributed through the Cat 
Specialist Group and other appropriate channels. 

Annual budget: Til 

Time fretme: 1 -2 years 


6. Support for the National Center for 

Research, Maiuigetnenl, and Conservation 
of Predators In Brazil* 

Ohjecuve: To support a national center of expertise on 
predators in Brazil, particularly the big cats, with priority 
focus on resolving human/camivorc conflicts* 

Description: This is a pilot project relevant to resolving 
human/camivorc conflicts in Laiin America, Brazil holds 
the largest populations of jaguar and puma in Ihe New 
World. Cattle ranching is a major industry, and thus this 
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country is an appropriate place to test various manageinent 
solutions to the problems of livestock predation by big cats 
in tropical America* 

Under the auspices of the Brazilian governmental 
Instituto Brasilciro do Meio Ambiente e dos Recursos 
Naturais Renovavcis (TBAMA). a National Center for 
Research, Management and Conservation of Predators in 
Brazil has been established under the direction of an expert 
in big cat ecology. The Center will coordinate and act as 
a catalyst for field studios, re introduction and translocation 
projects, education programs, fund raising, compensation 
schemes, and country-wide data collection on carnivores, 

Amiuiii IV 

Timt\frame: Ongoing 

Confacf: Peter Crawshaw, IBAMA, Parque Nacional do 
Iguagu, C.F. 750, Foz do Iguagu, Parana 85851-970. 
Brazil, 


Research 

7. A guide to census procedures tor cat populations 

Ohjeaive: To select, refine, and recommend standardized 
census procedures for different eat species and habitat 
Types, 

Desenpiion: Cats are notoriously difficult to census, and 
estimating density, either in absolute or relaiive lerins, i,s 
iuiportanl for assessing the status of cat populations. The 
Cat Specialist Group will work with experts in the field of 
counting animals, who will be given the opportunity to 
visit various field projects and comniiinicaie with mem¬ 
bers regarding problems with cetisusing cat species in var¬ 
ious habilal types. Guidelines will be produced to inform 
field scientists about the strengths and weaknesses of var¬ 
ious census technique.s for cat.s. and to recommend which 
technique is most appropriate for different cal species, 
habitat typos, and field conditions, 

Atmnal budget: IV 

Time frume: 2-3 years 

8* A workshop to dehne minimum 
viable population $iize for cal speciefi 

Objectives: T<i hold a Cat Specialist Group workshop in 
define minimum viable population (MVP) size for well- 


studied cats; and to evaluate species status in terms of pop¬ 
ulation distribution and protected area coverage. 

DeAcription: A major conservation issue for large cat 
species is that isolated reserves may not be of sufficient 
size to harbor minimum viable populations. Although the 
theory behind MVP is well-developed, it has not yet been 
applied in a useful way to the ecology and distribution of 
cats. Cat conservation could be much more strategic if 

(1) the MVP concept were evidiiaiod in the specific light of 
current knowledge of cal biology and sc^cial organization; 

(2) species- and habitat- specific definitions of MVP size 
were developed; and (3) the current population distribution 
and protected area coverage were evaluated for each 
species in terms of conservation of MVPs. 

A team of cat specialists will conduct a workshop to 
discuss the concept cf MVP in relation to big cats, and to 
define MVP size for the better-studied species (including 
tiger, snow Icupard, cheetah, lion, jaguar, leopard, and 
puma). Worksfiop participants will also evaluate species 
status based on MVP definitions by reviewing information 
on population distribution and protected area coverage, 

Amimf budget: V 

Timeframe: 1 year 

9. A fund for field collection and processing of 
biologtcal samples for genetic, morphological, 
and clinical analysis 

Objective: To establish a Cat Specialist Group Fund in 
order to increase field collection and processing of bio¬ 
logical samples for genetic, morphological, and clinical 
analysis. 

Description: As described in the Research chapter, knowl¬ 
edge of inter- and intraspecific diversity, population 
dynamics, and the ecological role of disease would he 
greatly enhanced by collection of more biological sam¬ 
ples from across species ranges. Appendix 2 sets out a 
protocol for field eollection of such samples. Processing 
and shipping can be prohibitively costly for small projects 
and for individuals, and under such circumstances these 
costs will be supported by a small Cat Specialist Group 
Fund. 

Armuftf budget: I 
Time frame: On goi n g 
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10, Systematics of the genus 
and hybridization problems’^ 

Objeaives: To revise ihe systematics of cats of the genus 
and lo investigate the present and historical inci¬ 
dence of hybridization between these cats and the domes¬ 
tic cats 

Description: Hybridization occurs widely between domes¬ 
tic eats and wildcats, bat the extent of the problem is not 
known for other close relatives included in the genus Felis. 
This museum-based study will examine the problem 
through morphological geographical, and temporal vaiia- 
tion ill the skins and skulls of species. This exami¬ 
nation will also help def ine subspeciation in these cats, 
with taxonomic evaluation of the wildcat, the widest rang¬ 
ing cat species, of particular importance. In addition, a 
model will be developed to simulate the effects of 
hybridization with domestic cats on the genetic integrity of 
wild populations. This projcci will be complementary to 
Projects 1 ^ and 43. 

Aitfitfoi III 

Timicframe: 3 yeais 

Coman: Andrew Kitchener, Royal Museum of Scotland, 
Chambers Sl„ Kdinburgh P^HI UP. U.K, 

11, A survey of diseaM^ in wild cal populations^ 

Ohjectires: To gather and exchange published and unpub¬ 
lished information tm the prevalence and impact of dis¬ 
ease, particularly viruses, on cat populations, particularly 
those which are small imd isolated: lo create a surveillance 
network; and to prepare aclion plans with the lielp ul com¬ 
puter modelling. 

De^ienpiion: 'The Laboratory lor Studies of Rabies and 
Wild Animal Pathology, sponsored in part by the French 
government, and working closely with the Cal and 
Veterinary Specialist Groups, is carrying out u literature 
review and mail survey regarding the incidence of disease 
in wild cal populations. In m[)sf cases, the laboratory ean 
offer free analysis and diagnostic services lo field 
researchers. It will aid publication of findings through 
SSC newsletters and specialized mceiings. A compuLer 
model of the effects of disease in isolated populations ol' 
carnivores is being developed. The funds will be used to 
support graduate student thesis work and increase the cen¬ 
ter's ability lo process samples. 

Afinmtl 1 


Time fmpie: Ongoing 

Conran: Marc Artois, CNEVA—Laboratoire d’Etudes sur 
la Rage et la Pathologic des Animaux Sauvages, BP 9, 
54220 Mal/eville, France. 


Trade 

12. Understanding the market 

for tiger bone medicines'^ 

Objectives: To evaluate the effectiveness of trade bans on 
the Jiiarkels for tiger bone medicines in China, Taiwan, 
South Korea, and major overseas Asian communities; and 
make further recommendations to bring illegal trade under 
effective control. 

Descripiion: Commercial poaching for tiger bone is the 
prevailing threat to the survival of the species, yet there is 
little available infonnation on the market for tiger bone 
medicines. Most major producer and consumer nations 
hud banned trade in tiger bone medicines by 1993, but ille¬ 
gal trade continues, Veiy little is known about consumer 
demand for tiger bone, and there have been no serious 
attempts to address it in terms of public education Cam¬ 
paigns or provision of substitutes. Tn order to halt com¬ 
mercial tiger poaching effectively, conservationists mast 
understand Ihe organization and dynamics of the tiger 
bone market. 

This pmjcct will have three components. The first is a 
survey of manufactured medicines (made mainly in China 
and South Korea). Samples will be collected and analyzed 
by the U.S. Fish and Wildlife Service's Wildlife Forensics 
Laboratory for the presence of tiger bone. China and 
South Korea, the two major producing countries, recently 
banned iiiuiiuruclurc of these medicines; the effects of this 
ban will be assessed. The second component is a survey of 
traditional pharmacies in major Asian and western cities 
for the availability of raw tiger bone and tiger bone mcdi- 
cincs, authentic and fake. Information will be collected 
through interviews on sale volume and substitutes. 
Finally, consumers of tiger bone medicines will be .sur¬ 
veyed, so that the nature of the demaiid can be evaluated, 
and appropriate measures formulated lo address it. 
Recommendations will be made for bringing the market 
under effective control. 

Annual hnd^e!: Ill 

Time frame: 2 years 

Comaet: TRAFFIC International, 219c Huntingdon Road, 
Cambridge, CB3 ODL, U,K, 
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13. The leopard cat in China: ecology and 
management for su&tainable utilization"^ 

Objective: To collect iind aiiiilyzc the harvest, trade, and 
ecological data necessary to establish a sustainable man- 
agemenf system for the leopard cat in China, 

Description: The leopard cat is the only species in the cuj- 
rent international fur trade which is exported mainly from 
a developing country. Tt has been the most heavily traded 
cal Species over the late 1980s* with the vast majority of 
skins originating in southern China. 'Fhe biological impact 
of the harvest is unknown but believed to be significant, 
and the Chinese government wishes to implcjiient a more 
effective management system. 

The project initialed in 1992 by the Chinese govern¬ 
ment with the support and approval of CITES, has two 
components. The first is an intensive survey of China’s 
leopard cat harvest* regulatory management, and market 
organization at local, provincial und national levels. The 
second component gathers ecological data on the leopard 
cal in China through iiUensive compnrative fieUl studies 
of two populations: one protected and one harvested. The 
results of this study will be used to design a management 
system which ensures that future leopard cat harvests arc 
sustainable. 

Annual 111 

Thnc frame: 4-5 years 

Contact: Jinping Yu, Dept, of Zoology, 331 Funcliess 
Hall, Auburn University, Alabama 31849^5414, U,S.A. 

Cats in Captivity 

14* Establi^bnient of a zoo-based fund for 
field conservation of wild cats 

Ohjective: To establish a fund for in .sita cat conservation 
based on small annual donations from zoos holding cals 
in their collections, 

Descnprlan: Zoos are increasingly ct^mmitteci to and 
involved with wildlife conservation. As discussed in 
Chapter 5, zoos can make an immediate and tangible con¬ 
tribution to cat conservation through increased support of 
field projects such as those proposed in this Action Plan, 
However, few zoos have the infrastructure, expertise, and 
budgetary flexibility to fund international field conserva¬ 
tion projects directly. This project prijposes that zoos hold¬ 
ing cats make a small annual contribution to a Cal 


Specialist Croup-linked fund for field projects, based on 
the total number of cats in their collections. In return, 
annual progress reports on field projects sponsored by the 
fund will be provided to contributing zoos, so that appro¬ 
priate educational and promotional displays can be created, 

Amiua! budget: I (for staff lime to establish and adtninis- 
ter the Idnd) 

Time frame: Ongoing 

15. Evaluation of subspeciation and establishment 
of regional captive breeding programs for the 
wildcat"^ 

Objectives: To determine the degree of subspeciation in 
the wildcat Fetis silvestris and to maintain viable popula¬ 
tions of these subspecies in captivity. 

Description: The wildcat has the largest range of all the cat 
species, and is probably diffenentinted into a number of 
subspecies or perhaps even separate species. Hybridiz¬ 
ation with domestic cats is taking place across most of this 
range. It is important to conserve viable populations of 
pure wildcat subspecies in captivity, while solutions to 
the problems of hybridization in the wild are worked our. 
Various institutions around the world maintain small wild¬ 
cat populations; additional “pure^’ founders may need to be 
acquired. Captive breeding programs will he established 
on a regional basis to maintain genetic diversity. Zoos will 
participate in taxonomic analysis of the wildcat by pro¬ 
viding animals and samples for study. This project will 
be complementary to Projects H) and 43. 

Annuaf hmfget: IV 

Time frame: 5 years 

Contact: lUCN/SSC Conservation Breeding Specialist 
Group, 12101 Johnny Cake Ridge Rd„ Apple Valley, MN 
55124, U.S.A, AZA Felid Taxon Advisory Group. Jill 
Mcllen, Co-chair, Washington Park Zoo, 4001 S,W, 
Canyon Rd„ Portland, OR 97221 -2799, U,S,A, 

Reintroduction 

16. Long-term monitoring of the reintroduced 
Eurasian lynx population in Switzerland*^ 

Ohjeerives: To curiiinuc lo monitor the process of popula¬ 
tion establishment of lynx in Switzerland* 


279 



Part tii: Cat Action Ptan 


Description: This is the longest-running study of the 
process of population establishment in a fclid rcintroduc- 
tion. its results are highly relevant to understanding the 
factors (biological, ecological, demographic, cultural, 
political) which alTect reintroduclion oi‘ large felid pteda- 
tors. It consists of two pans: (I) tnonitoring of the dynam¬ 
ics and status of the two separate reintroduced lynx 
populations (Alps and Jura Mountains), and (2) a field 
study of lynx ecology in the Jura Mountains. The moni¬ 
toring program keeps track of the development of the total 
range occupied by the reintroduced populations, lynx 
killed or found dead, and damage to livestock caused by 
lynx* The comploinentary rieUl siudy examines spatial and 
social structure, and rccruitineni and mortality rates. 
Special attention is given to possible congenital problems 
in the small Jura sub-population, which arc suspected 
because of unusually high losses of male kittens. 

An/woi budget: IV 

7 >■ me frcimr: ( )n goi n g 

ConuiL f: Urs and Christine Bneitenmoser and Simon Capt, 
Swiss Lynx Project, Villettengilssli 4, CH-3()74 Muri, 
Swititcriand. 

17, Populatinn dynamics of a reinln^ductid bobcat 
population in a small, isolated habitat hlock^ 

Ohjecuves: fo continue monitoring the reintroduced bob¬ 
cat population on Cumberland Island, Georgia {82 km-), 
which is predicted by population viability models to have 
a high probability of extinction, in order to evaluate in 
detail the dynamics of a cat population confined to a small, 
isolated iireu of habitue 

Description: Most of the world's protected areas are less 
than 100 km- in si/c. It is predicted that many parks and 
reserves are loo small to support viable populations of cats, 
but there is little empirical evidence of the processes that 
drive small populations to extinction in nature. The 
Cumberland Island Bobcat Project is a unique opportu¬ 
nity TO study The phenomenon of population viability in the 
field from start to finish. The f^riginal population si/.e, 
and its genetic makeup, are known, and the island is typi¬ 
cal of the si/e of most of the world's protected areas, and 
presents a worst-case scenario in terms of isidalitm of 
many of the world's protected areas. 

The reintroduction of bobcats to Cumberland Island 
was sol up by the University of Georgia as a model pro¬ 
ject to study small populations. Blood samples were col¬ 
lected for genetic analysis from all of the founder animals. 
Population viability models have predicted a high chance 


of extinction within the next 100 years, and even popula¬ 
tion supplementation will theoretically do little to mini¬ 
mi ?:e chninic inbreeding* This is a rare chance to test the 
models empirically. The project, run by the University of 
Georgia, will continue to monitor population dynamics 
by conducting censuses and using radio-tclcmetry. 

Annual budget: 111 

Time frame: Long-ierm (H>+- years) 

Contact: Robert Warren and Michael Conroy, Warnell 
School of Forest Resources, University of Georgia, 
Athens, GA 30602-2152, U,S.A. 

See also Project 35 for the Asiatic lion. 


II. Species Projects 

Sub-Saharan Africa 

Black-footed cat {FeUs nigripesY Category 1 

18- [Natural history of the black-footed cat* 

Ohjective: To continue the first study of the behavior and 
ecology of the black-footed cat in order to gather basic bio¬ 
logical information and better understand specie?! status. 

Dcscnpiion: Three cats have been radio-collared on a pri¬ 
vate game reserve in Lhc Kimberley region of South 
Africa, and over 6(K) hours of observation data have been 
gathered so fur* The study, sponsored in part by the 
Mammal Research Institute of the University of Pretoria, 
will continue to focus on the following problems: (1) 
home range size, density, and variation in seasonal activity 
pauems; (2) diet; (3) breeding and denning behavior; (4) 
blcHul chemistry (in cjrder to answer questions encountered 
during captive breeding: see Species Account): (5) 
intruspecillc variation dirough the study of skins and skele¬ 
tal material from various southern African collections, 
and (6) the gathering of biological samples from other 
parts of the species range in coopemtion with the project 
described below, 

Anmml budget: 11 

Time frame: 2-3 years 

Comact: A. Sliwa, Mammal Research InstitLite, University 
of Pretoria, Pretoria, South Africa* 


280 



Fart fit: Ca^ Action Plan 


19. Distribution of the black-fooled cat 

OhjectivT; To map the distribution ol' ihc black-tooted cat 
and gather iiiformaiion on species status. 

Description: The bJack-footed eat has an unusually 
restricted range in southern Africa^ and is generally con¬ 
sidered rare. However, there are reportedly certain arcus 
where black-footed cuts are relatively abundant. 
Presencc/absence surveys will be conducted in South 
Africa, Namibia, and Botswana: and possible species 
occurrence in Angola, Zimbabwe, and Mozambique will 
be investigated. Survey results will aid range dclmealion 
and pi^piilation status assessment. Data will also be col¬ 
lected on the occurrence of sympatric cal species, with 
emphasis on the wildcat and domestic cats, with which 
black"fooled cuts may hybiidi/e. 

Annua! 1-11 

Tiffu^frame: 2 years 

African golden cat {ProtBtis aurata): Category 1 

20* Natural history of the African golden caT^ 

Objeciives: To continue the first study of the behavior and 
ecology of the African golden cal in order to gather basic 
biological information and better understand specie.s sla- 

ILIS. 

Description: Preliminary data on diet has been gathered 
from a study of golden cal scuts in Zaire’s Reserve dc 
Faune Okapi in the Ituri Forest (J. Hart and M. Katembo in 
prep,). Future work will use ladio-lelemelry to study 
behavior ecology, habitat use, and abundance. This pro¬ 
ject will yield the first scientifically gathered data on the 
natural history of this species. 

Annua} budget: Ml 

Time frame: 2 years 

Conmet: John Hart, Research Associate. WCS, Epulu via 
Mambasa, P.C), Box 21285, Nairobi. Kenya. U S. address: 
Wildlife Conservation Society/NYZS, Bmnx Zoo, Bronx, 

NY mm. 


21- Distribution of the African golden cat 

Objeeffves: To map the distribution of the Asiatic golden 
cal and compile infonnation on species status. 


Description: Working with recent forest cover maps, the 
project will conduct presence/absence surveys in selected 
parts of the African golden cat’s range to clarify popula¬ 
tion distribution, connectivity, and status. Where possible, 
biological samples will be collected for genetic and mor¬ 
phological analysis, Data will also be collected on occur¬ 
rence of sympatric cat species. 

Annua! budget: 1 

Timeframe: 3 years 

Cheetah {Acinonyii fubatua): Category 2(A) 

22. Support for the Cheetah Conservation Fund'*' 

Ohjeerive: To promote cheetah conservation in Namibia 
and other African range states, with concentration on cat¬ 
tle ranching lands outside protected areas. 

Description: The Cheetah Conservation Fund (CCF) wa.s 
established in Namibia in 1990. its primary activity is 
working with the cattle ranching community (through lec¬ 
tures, visits, and a newsletter) and the government lo pro¬ 
mote ways in which cheetah depredation of livestock can 
be minimized. The CCF is also in a position to evaluate 
the ct>nLribution to cheetah conservation of economic use 
options developed by Namibia, chiefly trophy hunting and 
sale of live animals for international breeding programs 
{permitted under a CITES Appendix 1 quota system), but 
also including tourism on game ranches, a gmwing indus¬ 
try in southern Africa. The CCF is conducting a radio- 
telemetry study to examine the ecology and social 
organization of cheetahs on farmland, has built up a sub¬ 
stantial database of samples for genetic analysis and for 
support of the captive cheetah pt)pulation, and is carrying 
out extensive public education programs. 

Annual budget: V 

Time frame: Ongoing 

Contact: I.aurie Marker-Kraus and Daniel Kraus, Cheetah 
Conservation Fund, P.0, Box 247, Windhoek 90tX), 
Namibia. U.S, address: c/o International Wilderness 
Leadership (WILD) Foundation, 211 West Magnolia, Fort 
Collins, CO 8052L 


23- Factors limiting cheetah populations 
outside protected areas'^ 

Ohjective: To compare cheetah reproductive and mortality 
rates between populations living in (1) protected areas; 
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(2) cominerdal tiallle ranching iircas; O) pastorali^t graz¬ 
ing lands. 

Dt\aiption; Cheetah numbers tn the Serengcti National 
Park, Tanzania, appear to be limited by very high rates of 
cub mortality caused by other large carnivores, chiefly 
lions. CheetaJis may thus exist at higher densities outside 
protected areas where other large carnivores have been 
largely eliminated. Radio-telemetry studies using consis¬ 
tent methodology will compare the population dynamics 
of cheetahs in the Serengeti to populations found in (1) 
commercial cattle ranches in Namibia or Zimbabwe and 
(2) pasioralist lands in Kenya or Tanzania. This data will 
lead TO better understanding of the relative imponance of 
the various factors limiting cheetah nLimbcrN in such areas, 

Arrmuf/htidgei: Ill 

Tmw frame: 4-5 year.s 

Coniaa: Karen Laurenson, Upland Research Group, The 
Game Conservancy, Crubeiirnore Lodge h Newtonmore 
PK20 IBR. U.K. 


24. Support for the Serengeti Cheetah Project^ 

Ohjecuve: To continue the long-term study of the ecol¬ 
ogy of cheetahs in the Serengeti ecosystem. 

Description: In cooperation with the Serengeti Research 
Institute, the Serengeti Cheetah Project was initiated in 
the late 197()s. The project provides detailed informalion 
on demographic rates, lifetime reproductive success and 
movements of individually known cheetahs living in 
Tanzania’s Serengeti National Park. It is the only such 
data set for cheeiahs, and is important for purposes of 
comparison with cheetahs living in other ecosystems. The 
project's currenl activities are as lollows: (1) col lection of 
demographic records on know-n cheetahs; ( 2 ) estahlish- 
ment of a new study area for long-term research on wotxl- 
land cheetahs; assessment of relative merits for 
cheetahs of wtxidland and plains habiiat; (4l determination 
of the means by which cheetahs coexist with ihcir main 
compciitors, lions and hyenas; 15} using data gathered for 
I -4 to conslrucl coinpuler rntxlcls for predicting minimum 
reserve sizes for viable cheetah populations in dilferent 
habitats and for varying densities of other predators. 

Annual budget: II 

Timeframe: Ongoing 


Contact: Sarah Durant {Project Director), Institute of 
Zoology, Regent's Park, London, NWI 4RY, U.K. 
Tanzania address: Serengeti Wildlife Research Institute, 
c/c TANAPA, Box 3134, Arushu, 


25- African cheetah status survey* 

Objective: To continue compilation of data on the distrib- 
ulion and status of cheetah populations on a regional basis. 

Description: As part of a Ph.D, thesis project, status sur¬ 
veys (interviews) have been carried out in Kenya, 
Tanzania, and Uganda in east Africa, and in Malawi, 
Zimbabwe, Botswana, South Africa, and Namibia in south¬ 
ern AJ’rica over a two-year period. To complete coverage 
of these two regions, the project executant will conduct 
interviews next in Zambia, where cheetahs are believed to 
be more rare, but there is little recent available information. 
Survey results will form the basis for a detailed popula¬ 
tion distribution map and prioritization of conservation 
ac I i o n, l>uUt urml ys I s w i 11 (ocu s on detenu i n i ng which spe - 
ciric combinations of ecological and anthropogenic para¬ 
meters allow healthy cheetah populations to survive. 

Annual budget: NT 

Time frame: 2 years 

Coni act: Patde and Tim Carf,>, Wildlife and Fifth me?; 

DepL, University of California, Davis, CA 95616, U.S.A, 

26- Distribution, status, and captive 
breeding of cheetah in Zimbabwe* 

Ohjeerives: To update presence/absence surveys con¬ 
ducted several years ago and to capture probJem animals 
on commercial cattle ranches for inclusion in a captive¬ 
breeding pmgram at Chipangali Wildlife Trust, 

Description: The Chipangali Wildlife Trust is concerned 
that as a result of the legal hunting of cheetahs on license 
in Zimbabwe, under a quota system, and the fact that chee¬ 
tahs are si ill killed illegally in the country, the population 
could be severely reduced in the near future. This project 
will conduct prcscncc/absence surveys and compare the 
results to those carried out in the mid- 1980s, and will build 
up the Trust's captive cheetah population through incor¬ 
poration of wild problem animals. 

Annual budget: If 

Time frame: 5 years 
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Contact: Vivian Wilson, Chipangali Wildlitc Trust, P.O. 
Box 1057, Bulawayo, Zimbabw'e, 

27. Cheetah census nnd disease 
surveillance in Kenya^ 

Ohjective:?: To conduct presence/absence surveys i’or 
cheetahs in Kenya and estimate popuiaLion size; and to 
establish the prevalence and importance of scabies/mange 
and other diseases in wild cheetahs and methods of treat¬ 
ment. 

Descriprion: The Kenya Wildlife Service, through its field 
personnel, will collect data on cheetah distribution and 
numbers, as well as field samples for analysis of exposure 
to disease. Treatment and evaluation of effect will be tried 
ouL 

Annitii/ htuigel: 1 
Time frame: 1 -2 years 

Contact: Richard Kock, Kenya Wildlife Service, P.O. Box 
40241, Nairobi, Kenya. 

Lion {Panthera ieo)i Category 2(A) 

28. Pan-African linn survey"^ 

Ohjeciives: To continue to conduct picfience/abscnee sur¬ 
veys (mail questionnaire, field surveys in key areas) to 
obtain a detailed distribution map of lion populations in 
Africa. 

Descnptkm: Lions are increasingly confined to protected 
areas, and unproiecTcd blocks of habitat which stilt harbor 
large or significant lion populations need to be identified. 
The African Carnivore Survey has compiled survey data 
on lion distribution in southern Africa, and will focus next 
on west African countries. East Alrica will be surveyed 
largely by mail questionnaire. The result will be a detailed 
map of linn pipiilation dislributioii to aid prioritization of 
conservation action. 

Annual budget: 111 

Timeframe: 2 years 

Comacr: Chris and Tilde Smart, African C'aniivore 
Survey, P.O. Box 96, Nieuwoudtvillc 81 SO, South Africa. 


29, Predator-prey relationship between lions 
and large ungulates in South Africa's 
Kruger National Park* 

Objective: To measure the impact of lion predation on prey 
species. 

Description: It is important for the management of the 
Kruger ecosystem, which contains one of the largest pro¬ 
tected lion populations in Africa, to understand the rela¬ 
tionships between predators and prey. Lions are the 
dominant large predators in Kruger, A doctoral student 
will conduct radio tracking and direct observations of 
lions* as well as aerial surveys of prey populations and dis¬ 
tribution, The data will be used to test and refine theoreti¬ 
cal models of lion-prey interaction (Mills and Shenk 
1992). 

Annual budget: 1 
Time frame: 2-3 years 

Contact: P.J. Hunston and Gus Mills, Kruger National 
Park, Private Bag X402, Skukuza 1350, South Africa. 

30. Support for the Serengeti Lion Project^ 

Objectives: To continue the long-term study of lion behav¬ 
ior and ecology in the Screngeti ccosyslem. 

Description: The Serengeti Lion Project is the longest-run¬ 
ni iig and most extensive study of wildcats in the world. 
Detailed demographic records have been compiled on 
individual lions from two different Serengeti habitats: the 
plains and the Ngorongoro Crater. The Project has pro¬ 
vided baseline data on many aspects of lien biology, 
including the evolution of sociality, and made an important 
contribution to wider issues in cal conservation, including 
population genetics and the effects of disease upon popu¬ 
lation dynamics. The Project will continue to study these 
subjects through weekly monitoring of 18 Serengeti lion 
prides and regu lar collection of biological samples. 

Annual budget: V 

Timeframe: Ongoing 

Contact: Craig Packer (Project Leader), Dept, of Ecology. 
Evolution and Behavior, University of Minnesota, 1987 
Upper Buford Circle, St. Paul. MN 55108, U.S.A. 
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31- Support for the N!aiuU Project in 
the Namibian KaiaharP" 

To continue training Ju/hoan Bushman track¬ 
ers to act as problem animal control officers in northeast¬ 
ern Namibia; and to develop revenue-raising options for 
local people as an incentive to conserve big cats. 

Description: As part of the Namibian government's devel¬ 
oping sustainable use of wildlife program for northeastern 
Namibia, the project will continue to work with local 
trackers to solve problems of lion predation on livestock. 
Stock-raiding lions arc tracked down and radio-collared, 
and their movements monitored. The area is home to 
Bushman communities whose traditional knowledge of 
wildlife is in danger of being lost. The project aims to 
develop st)lmions which will allow rudimentary cattle rais¬ 
ing to develop alongside healthy populations of wild ungu¬ 
lates and large predators, and to work with the community 
to develop economic use options based on use of wild 
lands and wild animals (with trophy hunting of leopards 
currently being the most feasible), which will provide 
badly-need revenues to the community. The project in 
Bushmanland is an example of a growing movement in 
Africa to develop economic use options for wild kinds, and 
to cede control and management of wildlife lo local resi¬ 
dents, This project will be a test case of whether the ct>n- 
servatlon of dangerous problem animals such us lions can 
be assured under such conditions. 

Armuaf huc!^i^e(: 111 

Time frame: 3 years 

Conracr: Philip Slander, Ministry of Wildlife, Conserva¬ 
tion and Tourism. P,0. Box 17, Orooifoniein, Namibia. 


32, Resolving lion and livestock 
conflicts in west Africa 

Ohjectives: To evaluate the extent of livestock loss to lions 
in a west African country; to evaluate the threat posed to 
lion populations by persecution; and to develop appropri¬ 
ate management solutions applicable to the region. 

Description: Lions are patchily distributed through the 
wooded savannahs of west Africa. This region is an 
important part of the species range: while the lion has not 
yet been eliminated from private lands and restricted to 
protected areas, thi.s process is well under way. The pro¬ 
ject will select a west African study area which has a rela¬ 
tively large population of lions oeeurririg u[i private lands 
where the predominant form of land use is mixed agricul¬ 


ture and livestock husbandry. The extent of livestock 
depredation will be investigated and quantified, and vari¬ 
ous management solutions tried out. Local involvement 
will be key to the success of this project, the results of 
which will be highly relevant to the survival of the lion 
outside protected areas elsewhere on the continent, 

Annual budget: II-III 

Time frame: 3 years 

Serval {Leptaiturus servafi: Category 3 

No projects suggested for sub-Sahuian Africa, although 
some data on distribution and status will be collected in the 
course of surveys for .■jympairic cat species (Projects 19 
and 21), For the north African serval, see Project 40, 

Leopard (Panthera pardus): Category 4(A) 

33< Evaluation of the effects of sport hunting 
on leopard population dynamics 

Ohjectives: To evaluate the impact of sport hunting on 
leopard populations and test llie leopard population model 
developed by Martin and de Meulenaer (1968); and to 
make recommendations for management of leopard sport 
hunting. 

Description: Leopard sport hunting is carried out on con¬ 
cessions in several African countries, but the effects on 
population structure and dynamics have never been stud¬ 
ied. Sport hunting is viewed as the major component of a 
.susuiinable use Jeopaid conservation strategy on the sub¬ 
continent, Leopard population dynamics and response to 
varying degrees of offtake have been modeled by Martin 
and de Meulenaer (1988), but their models have not yet 
bee n f i e 1 d-te sted, Th i s rad i o-tel einetry study w i 11 c onipaie 
the population dynamics of a protected population of leop¬ 
ards lu one lliat is subject lo sport hunting. The project will 
also test the hypothesis that leopards exhibit complete 
compensation. 

Annual hud^ict: 111 

Time frcinte: 2-3 yeaj s 

34, Leopard ecology and density in 
tropical African rain forest* 

Ohjectives: To continue study of the natural history oi 
leopards in African tropical rain forest, and estimate their 
numbers in this habitat type. 
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De^criptfon: Tropical rain foresl mokes up a large part of 
the leopard's sub-Saharan range, but little is known of their 
natural history in this type of habitat. It has been predicted 
that leopards are most abundant in tropical rain forest, if 
density increases with rainfall (Martin and de Meulenaer 
1988), Continuing study of leopards in the Ivory Coast’s 
Tai' National Park and the lUiri Potest in Zaire will provide 
important data for understanding the status and ecology of 
the leopard. In addition, blood samples will be collected tor 
analysis of genetic ciilTereiiliatjon and diversity. 

AnniHil hiuige't: II 

Timeframe: 2-3 years 

Conract: Ivory Coast: Prederic Dind, B.P. 20, Parc 
Naiional deTai, Cole d* I voire. Switzerland address: c/o 
Christophe Boesch, Institute of Zoology, University of 
Basel, Rheinsprung 9, Basel. Ituri forest, Zaire: John Hart, 
Research Asscxriate, WCS, Epulii via Mambasa, P.0, Box 
2 ] 285, Nairobi, Kenya. U.S, address: Wildlife Conserva¬ 
tion Society/NYZS, Bronx Zoo, Bronx, NY 10460. 

Caracal {Caracal caracal^: Category 4 

No projects suggested for this region, but see related 
Project 42 in India. 

African wildcat {Fells silvestris, iybica group): 
Category 5 

No specific projects suggested for this region, but see 
related ProjecLs 10, 15, and 43, Some dislribuliun data will 
be gathered by Project 19. 


North Africa and Southwest Asia 

Asiatic iion {P. leo persica): Category 1 

35, Establishment of a second 

population of Asiatic lions in India"^' 

Ohjeaiee: To establish a second population of Asiatic 
lions in a selected reserve in India. 

Description: India’s Gir Porcst holds the world's only ptp- 
iilaiion of Asiatic lions. I’he lions appear lo be at maxi¬ 
mum density, and there are continual problems with lions 
emigrating into settled areas, killing both livestock and 
people. The single population, while large, is still vulner¬ 
able to stochastic events, and establishment of a second 
population should both (1) substantially lessen the vulner¬ 


ability of wild Asiatic lions and (2) relieve the problem of 
lion depredation in the Gir Forest, A recent PHVA work¬ 
shop (Walker 1994) evaluated potential release sites and 
selected Palpur Kuno Wildlife Sanctuary as the most 
promising. In cooperation with the Wildlife Institute of 
India and the state and national governments, a feasibility 
study is being carried out. Lions moved from the Gir to the 
release site wtjuld be genetically sampled and marked or 
radio-collared. 

Annual hiaiget: V 

Time frame: 3-5 years 

Contiict: Ravi Chellam and A.J.T. Johnsingh, Wildlife 
Institute of India, P.O. Box 18, Chandrabani, Dehra Dun 
249 001, Uttar Pradesh, India. 


Cheetah (A. jubatus): Category 1(A) 

36, Conservation of the Asiatic cheetah in [ran 

lives: To develop and iinplemenl a conservation 
management plan tor the cheetah in Iran. 

Description: The Iranian population is the only remaining 
cheetah population in Asia and the largest in the north 
African-southwest Asian region, but it is in serious dan¬ 
ger of extirpation, with numbers estimated at fewer than 
50, These cheetahs may be dilTerenl—al least in terms of 
natural history, and in terms of morphology and genetics— 
from sub-Sahamn cheetahs. The population is fragmented, 
low density, and declining from habitat degradation and 
persecution of both cheetahs and their antelope prey, Tn 
the first year, this project will map the distribution of chee¬ 
tahs in Iran; collect samples for molecular analysis: prior¬ 
itize populations for conservation; and produce a 
conservation management plan. In the second year and 
thereafter, recommendations for action will be carried out. 

Annual budget: 1-lV 

! ime frame: 3-5 years 

37, history^ genetics^ and conservation 
status of the cheetah in the Ssiharati region 

Objectives: conduct the first study of the behavior and 

ecology of the cheetah in the Saharan desert region; to 
collect samples for genetic analysis; and to assess its con¬ 
servation siauis. 
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Description: The cheetah is the last big cat to survive in the 
Saharan desert, where the habitat is very dilTereni Iruiii itie 
places cheetah ecology has been studied, in east and south¬ 
ern Africa. Cheetahs arc very sparsely distributed in the 
Sahara, with populations centered around luouiitain 
ranges; there may be fewer than 200 animals across the 
entire desert region. This project will examine the physi¬ 
ological and behavioral adaptations which have enabled 
cheetahs to persist in the Sahara, evaluate intraspccific 
diversity through genetic comparison with east and sttuth- 
em African animals, and aid assessirieiU of the cheetah’s 
conservation status throughout the region by providing 
baseline data on ecology, prey rer^uirements, abundance, 
and such huinan-relaied factors as livestock depredation. 
Appropriate study areas include the Tassili and Hoggar 
mounlaiiis of southeastern Algeria, or the Termit Massif 
region in northeaslem Nigei . 

Ammal budget: II 

Time frame: 2-4 years 

Sec also related Project 

Serval (L, serva!): Category 2(Aj 

38, Survey for the leopard and the serval 
ill the Atlas Mountains of Morocco"^ 

Obfri'iive: To identify whether leopards and scj vals still 
exist in die Allas Mnumain.s of Morocco and selected parts 
of northern Algeria. 

De\i rijnkm: Leopards and sci vais are rai^e and possibly 
extinct in the humid scrub and mixed woodlands of north 
Africa. These animals arc likely to have been isolated 
from populations south of the Sahara for at least 7,(HK) 
years and perhaps much longer, and represent an importani 
piUcntial reservoir of inUaspecific diversity. Jii coopera¬ 
tion with the governments of MorocetJ and Algeria and the 
Rabat Zoo, presence/abscncc surveys will be conducted 
using interviews as well as conrinriatoiy techniques. 

Antnud budget: II 

Time frame: I year 

CoHiact: Had dan e Brahiiii, Parc Zoologiqiie National de 
Rabat, B.P. 4142, 12tJtX) Temara, Monicco. Switzerland 
address: Cat Specialist Group Chairman, 1 172 Boiigy, 
Switzerland. 


Leopard {P- pardus): Category 3(A) 

39, Distribution and conservation status of 

the leopard in north Africa and southwest Asia’^ 

Ohjcciives: To hold a workshop of regional cat specialists 
to map out current distribution of the leopard in the region, 
assess population status, and coordinate conservation 
action. 

Description: Leopards are the last big cals to survive in 
any numbers in the region, but their distribution is highly 
localized, with small populations in low nnrubers. It is 
necessary to map out population distribution and priori¬ 
tize conservation action, especially lobbying for creation 
of reserves in key areas, A workshop will be held invit¬ 
ing professionals from north African and souiiiwesi Asian 
countries, including Turkey and the Caucasus republics* 
The workshop will issue recormncndations for conserva¬ 
tion actitiri by national aulhoriLies, and will establish a 
regional network of professionals to improve coordina¬ 
tion and infonnaiiun sharing. 

Annual hudge!: Ill 

Time frame: 1 yeiti' 

Contact: Peter Jackson, Cat Specialist Group Chairman, 

1 172 Bougy, Swii/erland, 

40* Support for the Arabian Leopard Trust*** 

Objectives: To promote ainscrvation of the leopard (and 
Ollier felids) on the Arabian peninsula through govern- 
menial lobbying, public education, and captive breeding, 

De\rnptifjft: Based in the United Arab Emirates, the 
Arabian Leopard Trust was set up in 1993* Its activities 
focus oji: (I) public education campaigns about the threat¬ 
ened status of the cats of the Arabian peninsula, particu¬ 
larly the leopard; (2) improving regional management of 
captive cal populations; (3) lobbying for legal prohibition 
of cat hunting; (4) lobbying for reseiwe creation; (_'5) assess¬ 
ing the feasibility of reintroducing large antelope prey 
species raised in captivity (as was done success fully for the 
Arabian oryxj. 

Annual budget: III 

Time frame: Ongoing 

Cnatact: Marijeke Jongbloed, Arabian I.eopard Trust, 
P*0. Box 12119, Dubai, United Arab Emirates. 
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Sand cat {Felis margarita): Category 4 

41. Dlstributioit of thesand cat 

Objectives: To map thcdisiribuiion of sand cal populations 
and assess species status in key parts of its range. 

Description: It is not clear whether inajor gaps in the sand 
cat’s range occur in northeastern Africa and Iran, and the 
status of the southeasternmost population in the deserts of 
Afghanistan and Pakistan is unknown. Presence/absence 
surveys In selected areas of western Rgypt, Libya, Chad, 
and Sudan will be overseen by u Cal Specialist Group 
regional eoordinaton Surveys will ulsu be conducted in 
selected parts of Iran, the Registan r>esert of Afghanistan, 
and selected parts of Baluchistan, Pakistan (see Prcjjeci 78). 

Annua! budget: 1[ 

Time frame: 2 years 

Caracal (C. caracal^: Category 5a (A) 

42. Natural history, distribution, and 
status of the caracal in India ^ 

Objectives: To map caracal prcsencc/abscnce, conduct a 
detailed field study of its behavior and ecology, and assess 
species status at ihe eastern limtis of its range. 

Description: 'Jbe caracal is believed to be rare in India, and 
ill all of its Asian range natural history has been studied 
only in an agricultural area of Israel. In cooperation with 
the Wildlife Institute of India and State Forestry 
DcpaiIments, the project executant will conduct pres- 
ence/absence surveys for the caracal in India, including 
both pmiected areas and key areas of unprotected habitat, 
notable among them Kuich division Gujaiai, tlie 
Gwalior division of Madhya Pradesh and the AiavalJi Hills 
of Rajasthan. Distribution will also be collected for other 
sympairic small cut species. Survey results will form the 
basis for population distribution maps, and will aid belter 
understanding of species status. Meanwhile, the ecology 
and behavior of the caracal in this region will be the focus 
of a radio-telemetry study in the Sariska 'figer Reserve, 
Rajasthan. 

Annua! budget: 11 

Time frame: 2-3 years 


Contact: S.P, Goyal, Shomita Mukherjee, and A.J.T, 
Johnsingh, Wildlife Institute of India, P.0, Box 18, 
Chandrabani, Dehra Dun 248 CK)1, Uttar Pradesh, India, 

Jungle cat {Fells chaus): Category 5a 

No projects suggested for this region, Sornc infonrialion 
on distribution will be collected by Project SO, 

Wildcat (F. silvestris, lybica group): Category 5b 

43- Natural history, status and captive 
breeding of the wildcat in Israel* 

Objectives: To map the distribution of wildcat popula¬ 
tions in Israel; to assess the degree of hybridization with 
domestic cats; to study the behavior and ecology of '‘pure" 
wildcats in the wild; and to improve the captive breeding 
of “pure" wildcats at the I'el Aviv Universtty Research 
Too. 

Description; Wildcats are becoming increasingly rare in 
southwest Asia, and the degree of hybridiz.ation with the 
domestic cat has not been well assessed for this region. 
This is of special interest, as it is in this region that the 
wildcat was pnibahly originally domesticated. The behav¬ 
ior and ecology of "'pure'’ wildcats has not been studied 
across lybica’s entire range. Tel Aviv University main- 
tain.s an important captive population of wildcats, 
descended from founders captured nearly 40 years ago. 
Their facilities need to be improved, and the otTspring cir¬ 
culated in an international captive breeding program (sec 
related Project 15). 

Annual hitd^^et: III 

Time frame: 5 years 

Contact: Heinrich Mendelssohn, University of Tcl Aviv, 
Faculty of Life Sciences, P.O, Box 39040, Ramat Aviv 
69978, Tcl Aviv, Israel. 


Tropical Asia 

Tiger {Panthera tigris)-. Categorv 1(A) 

44. ProIeciLon of the Amur tiger and its 
habitat in the Russian Far East* 

Ohji'cth es: (1) To support anti-poaching operations to 
improve protection of the largest remaining population of 
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Amur tigers; (2) to conserve^a sufficient amount and array 
of high quality habitat for tigers and other wildlife to main¬ 
tain viable populations and ecosystem functions over the 
long-term; and (3) to increase conservation and environ¬ 
mental awareness throughout the region through public 
education initiatives, 

De.UTiprum: Amui' tigers in Russia, home to most remain¬ 
ing animals of this subspecies, have come under intensive 
poaching pressure in the last few years. There arc per¬ 
haps no more than 150-200 remaining. This project has 
been put together by a broad coalition of NGOs to sup¬ 
port the Russian government in its efforts to protect the 
tiger. Activities include the following: {1) strengthening 
the ranger forces of the Lazovskiy and Sikhote-Alin 
Nature Reserves; (2) creating and supporting mobile fed¬ 
eral anti-poaching brigades on a regional level and local 
cotnmuniiy game guard patrols in safeguard tigers nut- 
si de protected areas; (3) assisting Russian Customs with 
technical training to improve enforcement of trade bans: 
(4) publicizing the strengthening nf anti-poaching mea¬ 
sures; (5) improving protected urea coverage tor the tiger 
by expanding existing areas> establishing new reserves, 
creating conservation managcincnl areas and protecting 
corridors between them: (6) monitoring the impact of tim¬ 
ber and mining extraction on tiger populations and 
promoting sustainable forestry practices: (7) using Geo¬ 
graphic Infonnation System (GIS) map databases to assist 
these processes: (8) working with Russian NGO counter¬ 
parts to broaden public awareness and support for tiger 
c on SCI valion, C oopc rat i n g org a n i zat ions! nc I u dc: M i n i stry 
of Environmental h otcclion and Natural Resources of the 
Russian Federation, the PaciHc Institute of Cietigraphy and 
Soils, WWF-Gennany, WWF-U,S., the Primorski Region¬ 
al Association of Indigenous People, the Hornocker 
Wildlife Research Institute the Tiger Proleclion 

Society (Russia), the Tiger Trust (Li.K.). and the Siberian 
Tiger Conservation Network (U.Sj. 

Airtnuil V 

5 years 

ConUici: Georg Schwede, WWF Genuatiy, PX), Box 
701] 27,6tXH) Frankfurt A/M 70, Gcnimiiy. 

45, Behavior and ecology of the Amur tiger^ 

Obfecifi'c\: To continue the Hrsl radio-telemetry study of 
the Amuj tiger in Russia's Sikhole-Alin Biosphere 
Reserve. 


Description; The first study of the Amur tiger, using snow 
tracking and radio-telemetry, began in 1991 in Russia's 
Sikhote Alin Biosphere Reserve. Russian and American 
researchers from the U,S,-based Hornocker Wildlife 
Research Institute are collecting baseline data which will 
be used to document the tiger's spatial organization, habi¬ 
tat utilization, and population dynamics. Understanding of 
these variables will facilitate the creation of an appropri¬ 
ate reserve system for the Amur tiger, which occurs mainly 
outside of protected areas. This project works in close 
cooperation with Projects 44 and 67, 

Annual budget: V 

Time frame: 2-3 years 

Contact; Dale Miquelle, Sikhote-Alin Reserve, Teniey, 
Primorye Territory, Russia. U.S. address: Howard 
Quigley, President, Hornocker Wildlife Research Institute, 
P.O, Box 3246, University Station, Moscow, ID 83843, 

4<i- Conservaliun of the South China tiger^ 

Objectives: To develop and implement a conservation 
rnanagenient plan for the South China tiger. 

Description: The South China tiger is not only the mo.st 
prirnitive tiger subspecies, and probably ancestral, but also 
the raresU wilh ordy 30-80 animals left In highly-frag¬ 
mented habitat in south-central China, It will almost cer¬ 
tainly disappear in die very neat future unless active effon 
is made to coiiserve it, as the present sub-populations are 
probably too small, fragmented, and threatened to persist 
in the long-term. This project, sponsored in part by the 
Ciiiuese government, will develop and implement a con¬ 
servation management plan for the subspecies. Activities 
will include supp<^jt for improved reserve management in 
key protected areas, creation of new reserves to preserve 
habitat corridors between sub-populations, and a variety of 
socio-economic development projects to reduce conflict 
between local people and wildlife authcrities. 

Aitniicd httd^tel: V 

Time frame: 5-10 years 

Ctmfiict: Gui Xiaojic, Hunan Provincial Dept, of Forestry, 
39 Nan Da Road, Changsha 410 007, Hunan, China, 
Mcng Sha, Ministry of Forestry, HepingU, Beijing 100 
714, China, Switzerland address: Cat Specialist Group 
Chairman. 
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47- Support for Global Tiger Patrol* 

Ohj^rnve.^: To improve conservation of the tiger through¬ 
out its range by building support among people living out¬ 
side tiger reserves through eojnmunity development 
initiatives, and by establishing an award/incemive program 
for anti-poaching personnel. 

Description: The tiger is seriously threatened by commer¬ 
cial poaching pressure throughout its range. India holds 
the largest population of tigers and has invested heavily in 
their conservation. A massive effort is needed to protect 
tiger populations from catastrophic losses to poaching. 
The Global Tiger Patrol, formerly the Raiithambhore 
Society, was established in the IJ .K. in 1 992 to set up com¬ 
munity dcvclopmeni programs around key prulectcd tiger 
populations to encourage local support for their conserva¬ 
tion and thereby reduce poaching. Global Tiger Patrol is 
also selling up, with the c(x:)peraLion olThc Indian govern- 
menu an award scheme for game guards who capture 
poachers. This project, partly supported by the Buretpean 
Union, is actively expanding Global Tiger Patroks activi¬ 
ties to other tiger range states. 

Annual bud.^eC V 

Timeframe: Ongoing 

Conmer: Peter Lawton. Director. Global I iger Patrol. 19 
Kaiililya Murg, New fX’lhi 1 10 021, India. 

48. Improving the reliability of 
tiger censuses in India* 

Objective: In collaboiation with the Government's Project 
Tiger Directoi ate, to conduct a workshop to improve tiger 
census techniques by evaluating the appropriateness for 
different habitat types of various methods, including, photo 
traps, statistical analysis of pugmark measurements, and 
trend estimates by field staff 

Description: The Indian government has estimated tiger 
numbers for the past 20 years from pugmark censuses, hut 
the accuracy of the technique has been challenged. The 
present tiger poaching crisis demands that reliable, rapid, 
and inexpensive methods of estimating tiger numbers be 
developed so that the status of tiger populations cun be 
accurately monitored. Refined, computerized analysis of 
pugmarks, photo-trap transect surveys, and trend estimates 
by field slufi require cvaluatiiui. The workshop will 
review and field test these techniques, 

Annuui hud^tn: IIT-IV 


Titne frame: 1 year 

Con tact: Valmik Thapar, Cat Specialist Group Vice- 
Chairman for Asia, 19 Kautilya Marg, New I>elhi 110 021, 
India, 


49. Distribution, abundance, and ecoiogicai 
and conservation status of the tiger in India* 

Objective: To evaluate the status of the tiger in Project 
Tiger reserves and other areas. 

Description: Despite a series of all-India censuses from 
1972-1992, there is still considerable uncertainly about the 
exact distribution and number of tigers in India, most: of 
which live outside the 21 Project Tiger reserves. This 
information is essential in order to assess the survival 
prospects of the tiger in India and to improve conserva¬ 
tion management. Basic ecological data on habitat and 
prey availability outside the special reserves is lacking. 
Rigorous techniques for assessing these parameters have 
not been developed and applied. These lacunae were high¬ 
lighted by the government of India during the international 
symposium on tiger in New Delhi in 1993, In northern 
India, the project executant will visit reserves and other 
tiger areas to collect infonnarlon on the distribution of tiger 
populations, population structure, and reproductive and 
survival rales. In southern India, the project executant will 
conduct ] b weeks worth of field work at each site, with the 
dim of developing a standardized jnethodolcgy for mea¬ 
suring habitat quality, tiger numbers and prey densities, 
as well as predictive models to evaluate tiger population 
status based on these parameters. There will be close col¬ 
laboration with Project 48. 

Annual budget: III 

Time frame: 3 years 

Contaci: Northern India: S, Eteb Roy IFS (Retd). 24/4 Type 
5, Lodi Complex, New Delhi 110 003, India. Southern 
India: K, Ullas Karanth, Center for Ecological Studies, 499 
Chiirabhanu Road. Kuvempu Nagar, Mysore 570 023, 
Karnataka, India. U,S, address: c/o NYZS/ Wildlife 
Conservation Society, Bronx Zoo. Bronx, NY 10460. 

50. Conservation of viable tiger populations 

in India: the effects of population Isolation and 
movement corridors 

Ohjeetive.s: To evaluate, as pari of Project Tiger, the via¬ 
bility uf siiiull and isolated tiger populations, as well as 
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ihe poteiiliai of corridorjv belweeri them to improve viabil¬ 
ity; to map the presence of p^::^^ential corridors throughout 
the country and to survey these areas to confirm use by 
tigers: to undertake measures to ensure conservation of 
important corridors. 

Ih^firriprum: This is a pitot project relevant to big cat con¬ 
servation. India holds the world's largest population of 
tigers, and has been oulslanding in its cumniilment to tiger 
conservation. Project Tiger is based upon conservation 
of tigers in protected areas which are representative of the 
diversity of tiger habilaU Many of the reserves, as well as 
other areas with tigers, are isolated, and may be too small 
to harbor tiger populations oi a sufficient size to ensure 
long-term viability, CoiLservation biology theory predicts 
that even a very low level of immigration can substantially 
improve the viability of otherwise isolated populations* 
This long-term study, in cooperation with the Wildlife 
Institute of India, will investigate the effects of popula¬ 
tion isolation and corridors on tiger populations and their 
conservation. 

The project has three components. The first is a long- 
Icun study lo compare the health aiicl dyiujmics of three 
populations: a small isolated population; a large isolated 
population; and a population undergoing occasional immi¬ 
gration of new animals through a corridor. Study sites will 
be selected which are of similar size and habitat composi¬ 
tion, The necessary legal jneasures should be taken to 
assure the integrity of the habitat corridor for the duration 
of the study, but this should not necessarily preclude 
human activity. The tigers will he sampled for molecular 
analysis of genetic diversity and kinship, and for repro¬ 
ductive parameters. The second and pai allel coinp<^nent 
will be to identify potential corridors linking key tiger p(^p- 
ulations elsewhere in India, and conduct sign surveys lo 
validate actual use. The third component will be for the 
Indian govemnicm to undertake any legal measures neces¬ 
sary to preserve the viability of corridoi's. 

Afumallmtl^cf: I-V 

Time frame: Long-term (lt>+ years! 

51, Support for the Ratithamhhore 

Foundudun's eeu-developnient projirt^ 

Ohjecfives: To support the Ranthambhore Foundation's 
exemplary project aimed at improving the living stan¬ 
dards of local people around the Ranthambhore Tiger 
Reserve, promoting their understanding of the value of 
wildlife reserves, and thereby gaining their support for 
conservation. 


Description: The Ranthambhore Tiger Reserve in northern 
India became world famous in the l9S0s for the opportu¬ 
nities it provided lo view tigers in the wild. However, local 
people have suffered from near exhaustion of natural 
resources outside the reserve, as well as suffering depre¬ 
dation of crops by wild animals. Conflict with reserve 
siaiT has occurred when people sought to graze their cat¬ 
tle and collect wood and fodder within the protected area. 
Ranthambhore exemplifies the situation of many reserves 
with tiger populations in the Indian subcontinent and else¬ 
where, The Ranthambhore Foundation was established in 
1988 to remedy the situation by establishing a sustainable 
development program to improve the livelihood of people 
living around the reserve. The Foundation works in seven 
villages, and its activities include: growing trees for fire¬ 
wood, timber, and fodder for livestock; rehabilitating 
denuded grazing lands; providing new high-yielding cat¬ 
tle breeds adapted lo stall feeding; organizing marketing of 
milk; providing medical and family planning facilities and 
health education; organizing income producing activihes 
for women (e,g., traditional needlework, which is mar¬ 
keted in the cities); and providing environmental education 
for all, but especially the children, with audio-visuals and 
visits to the reserve. The success of the project has 
attracted international attention and support, 

Anmiol ill 

Time frame: Ongoing 

Contact: Valmik I'hapar, Honorary Director, Rantham- 
bhoic Foujidalion, 19 Kaulilya Marg, New Delhi 110 021, 
India. 


52, Support for the Tigerhaven Wildlife Trust*** 

Ohjectives: To mitigate conflict between tigers of India’s 
Dudhwa National Park and local people living on the park 
boundaries by paying livestock loss compensation. 

Description: Dudhwa National Park is home to an impor¬ 
tant tiger population in northern India, and there is a high 
level of conflict between people and tigers in the vicinity. 
Sugarcane is grown right up to park borders, providing 
lUtraciivc habitat for park wildlife, including tigers, which 
often breed there. There have been nnnierous incidents of 
hiiinan deaths and livestock predation, while there has been 
evidence of poaching, for which there is a strong incentive 
because of the current high value of tiger products for 

smuggling to China Most of India’s tiger reserves are sit¬ 
uated in areas with high human populations, and the gov- 
emmem's program of compensation for loss of livestock 
has not functioned smoothly, This pilot project will test the 
ability of an NGO to deal effectively with the problem. 
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The Tigerhaven Wildlife Trust will liaise with com- 
iTiuQLlies on the periphery of Dudhwci Nalional Park lo 
establish a pilot compensation scheme for loss of livestock, 
paid Jfom a trust fund managed by the NGO. 

Annua! 1-11 

Time frame: Ongoing 

Coniaci: Arjan Singh, Tigerhaven Wildlife Trust, P.O. 
Pallia, Box 8, Dist. Kheri 262 902, Uttar Pradesh, India, 


53. Current distribution of tiger popuintions 
in east and southeast Asia^ 

Objectives: To identify current population distribution and 
status of tigers in Bangladesh, Cambixlia, i.aos, Malaysia, 
Myanmar, North Korea, SujnainL Vietnam, and southwest 
and nonheast China, 

Descriprion: In cooperation with national governments. 
Cat Specialist Group and NYZS/Wildlife Conservation 
Society coordinators will oversee prcsence/absencc sur¬ 
veys for the tiger in southeast Asian range slates. The sta¬ 
tus of the ligcr is not well understood in these eountries, 
but there arc fears that poaching pressure has led to wide¬ 
spread declines, Preliiniiury surveys have been carried 
out in Laos, and surveys are in the pixtecss of being set up 
in southwestern China, North Korea, Sumatra, Vietnam, 
and Bangladesh. Similar work will also be done in other 
range states. Survey techniques will rely on networking 
between regional coordinators and local wildlife officials 
and other experts. Survey data will be used Lo ccjmpile 
accurate population distribiiiion maps and prioriiize pi^pu- 
latioiis for conservation action. These surveys will also col¬ 
led distrihuiiuii information on other syinpatrie cat species. 

Annual btfJ^et: i-tl/per country 

Time fnmw: 1-2 years 

Contaci: Bangladesh: Anisuzzaman Khan, Nature Cons¬ 
ervation Movement, 13 Monipuripara Scrcbangla Nagar, 
Dhaka, Bangladesh. Southern and Southwesicrn China: 
Lu Houji, Dept, of Biology, East China Normal University, 
Shanghai 200 062. China, Indonesia (Sumatra): Ronald 
Til son, SSP Tiger Coordinator and Director of Conserva¬ 
tion, Minnesota Zoological Garden, 13(J(K) Ztx] Boulevard, 
Apple Valley, MN 55124, ILS.A. Laos: Klaus Berk- 
muller, lUCN-Laos, 15 Ka Nguni Road, Vientiane, Laos. 
North Korea: Fak U IL Director, Research Center IV)r 
Nature Protection, Academy of Sciences, Pyongyang, 
Peoples Democratic Republic f)f Korea. Vietiiain; Dar? 
Van Tien, Laboratory ol' Zoology, 19 Le Thanh Tong 


Street, P, 215 Khu Thanh Cong, Hanoi, Vietnam. Others 
and Overall: Alan Rabinowitz, Asia Director, NYZS/ 
Wildlife Conservation Society, Bronx Zoo, Bronx, NY 
J0460, U,S,A, Peter Jackson, Chairman, lUCN/SSC Cat 
Specialist Group, 1172 Bougy, Switzerland. 

54, Support for the Chitwan Tiger Project® 

Ohjectivesr To continue the long-term monitoring of the 
tiger population in Nepal's Chitwan National Park. 

DescripHon: The proji.'cl, run in cooperation with the U.S,- 
based Smithsonian Institution and the government of 
Nepal, employs two professional tiger trackers to compile 
daily records on known tigers. It has provided the only 
comprehensive set of long-term data on tiger population 
dynamics. 

Anmtal budget: 1 

Time frame: Ongoing 

C<?nta('t: Charles McDougal, Smithsonian Research 
Associate, Tiger Tops, RO, Box 242, Kathmandu, Nepal. 

55. Developnient of a tiger 
popuiatiuii simulation model® 

Objectives: l o: (1 > construct a lealistic computer simula¬ 
tion model for tiger populations based on the extensive 
data set from Royal Chitwan National Park, Nepal; (2) 
use the model to design an efficienl approach for field 
research; (3) use the model to explore the eonscqucnecs 
of poaching on long-term population viability; (4) use the 
model 10 explore the potential consequences of inbreed¬ 
ing depression on long-term population viability. 

DeM-ripboii: The tiger population simulation mode! may 
be used to address the following questions: How are viable 
population.s of tigers protected given limited knowledge? 
How' does one decide whether a population is thriving or in 
danger of extinction? How important is inbreeding depres¬ 
sion from a managerial perspective? Is a given proLccted 
area large enough to support a viable population? Would 
additions or corridors safeguard the population? When is 
active inlervcnlion necessary and what are the likelihoods 
o f s ucce s s o f V ari o us type s ot‘ i n te i’ven lion? Should 1 i mite d 
resources he expended on small isolated populations 
which appear to be doomed to extinction? How should a 
research program be designed to study tigers to make the 
most efficient use of limited resources? Are there critical 
parameters to inoiiitoi which would indicate the status of 
a particular population? 
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The TTKKlel has been developed at the University of 
Minnesota, ll is individually-based, sloehastic and spa¬ 
tial, and includes detailed behavioral characteristics, such 
as infanticide and dispersal patterns. The pnjject is to be 
continued as a graduate thesis, 

Ammat budgei: 1 

Time frumt^: 1 year 

Contuct: J.L, David Smith, Anthony M, Starfield, and 
John Kenney, Conservation Biology Program, University 
of Minnesota, St. Paul, MN 55108, U,S.A. 

56* Genetic evaluation of subspeeiation in the tiger'*' 

Ohjealve: To evaluate subspeciation in the tiger through 

representative genetic analysis, 

Deu ription: Several inoleciilar methodologies arc being 
used to rc-examinc tiger subspecies in terms of genetics* 
Tiger subspecies have been well-studied uK^rphttlogicully, 
but a genetic component Is also necessary Previous 
efforts have been compromised by a limtled selection of 
captive animals. This study is collecting bioiogical sam¬ 
ples fmm wild-caught animals in Russia, India, Sumatra, 
and other Asian range states, and will collect biological 
samples fnjm certified pure-bred South China tigers from 
Chinese /.oos, 

hudgi't: 111 

Time frame: 2 years 

OmUit't: Stephen J. O'Brien, Laboratory of Viral Carcino¬ 
genesis, National Cancer Research Institute, Bldg. 560 
Room 21-105, Frederick, MD 21702-1201, U,S.A. 

Bornean bay cat {Catopuma badia): Category 1 

57- Natural history, distribution, and 
status of the Bornean hay caU" 

Objectives: To conduct the first study of the behavior and 
ecology of the Bornean bay cat using radio-telemetry: and 
to compile information on its distribution and status, 

Deschptiem: The Bornean bay cat is the lea.st known cat 
in the world. Nothing is known of its natural history. It 
has a limited distribution on the island of Borneo and is 
apparently quite rare. Animals will he captured, radio-col- 
larcd and sampled for genetic analysis in an appropriate 


study site. The project coordinator will oversee pres¬ 
ence/absence surveys in the Bornean highlands and other 
parts of the island. 

Annual budget: T-II 

Time frame: 2-3 years 

Contact: Mel Sunquist, 118 Newins-Ziegler Hall, Florida 
Museum of Natural History, University of Florida, 
Gainesville, 32611 FL, U,SA, 

Clouded leopard {Naofelis nebutosa): 

Category 2(A) 

58. Natural history of the clouded leopard* 

Objectives: To conduct the first study of clouded leopard 
behavior and ecology through radio-lelemeify. 

Description: A preliminary survey by the Wildlife Institute 
of India has identified the Danipa Wildlife Sanctuary of 
Mizoram, India, as a suitable study area. The behavior and 
ecology of the clouded leopard have never been studied, a 
major gap in natural history knowledge among the Larger 
cats. This study will provide the first quantitative data to 
help evaluation of species status, 

Aimnai budget: 11 

Time frame: 2-3 years 

Contact: AJ.T. Johnsingh, Wildlife Institute of India, P.O. 
Box 18, Chandrabani, Dehra Dun 248 00L Uttar Pradesh, 
India* 


59- Distribution of the clouded leopard 
and other f^ympatric small cate* 

Objeciives: To map the distribution of the clouded leop¬ 
ard and other small cats* 

Description: Regional coordinators will oversee pres¬ 
ence/absence surveys by networking with local wildlife 
(d’ticials and other experts, and the results will form the 
basis of a detailed population distribution map* The com¬ 
ponent in southern and south western China is of particu¬ 
lar importance due to the wide but patchy distribution of 
the clouded leopard and Asiatic golden cat in that coun¬ 
try. These surveys will also collect distribution data on 
other sympatric cat species, and will aid evaluation of their 
status. 
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Amiual budget: T-TT 
Timeframe: 3 years 

CotUact: Peter Jackson, Chaimian, Cal Specialist Group, 
1172 Bougy, Switzerland; China: Lu Houji, Dept, of 
Biology, East China Normal University, Shanghai 200 
062, China. 


Asiatic golden cat {Catopuma temmincki): 

Category 2 

60. Natural history of the Asiatic golden cat 

Objectives: To gather the first information on the behav¬ 
ior and ecology of the Asiatic golden cal through radio- 
telemetry. 

Descriptioji: The iialural history of the Asiatic golden cal 
has never been studied. It is very difficult to evaluate the 
status of this vulnerable species lacking such infonnalion. 
A small number of animals will be captured, radio-col¬ 
lared, and monitored in a selected study area. 

AitnuaJ budget: l-II 

Time fruftte: 2-3 years 

For distribution sui^eys, see Project 59. 

Flat-headed cat {Prionailurus planiceps): 

Category 2 

61. Natumi history of the flat-hcMded cat 

Objeenves: To gather the first Information on the behav¬ 
ior and ecology of the flal-hcaded cat through radio- 
tele meiry, 

Di'senpdon: The tlat-headed cat has unusual physical fea¬ 
tures which point lo a semi-aquatic existence, bul it has 
never been studied in the wild. A radio-telemetry study 
will be conducted which looks at the cat's ecology and 
behavior in both protected wetland habitat and altered 
habitat, such as oil palm plantations. The results will 
greatly aid understanding of species status. 

Amual budget: 1-11 

Time frame: 2 ycitrs 


62. Distribution of the flat-headed cat 

Ohjertive.'i: To map the distribution of the tlat-headed cat 
and assess the species status. 

Description: A coordinator will oversee presence/absence 
surveys for the flat-headed cat in Burma, Thailand, 
Malaysia and Indonesia. Priority goes to the isthmus of 
Kra [Burma and Thailand), a relatively densely settled 
region which forms the northern limit of its range. Data 
will also be collected on the occurrence of other sympatric 
cat species. LSurvey results will form the basis for a 
detailed population distribution map. 

Aunuai budget: l-ll 

Time frame: 2-3 years 

Rusty-spotted cat {Prionaiturus rubiginosus): 
Category 2 

63. Natural history and distribution 
of the rusty-spotted cat 

Objectives: To gather the first information on the behav¬ 
ior and ecology of the rusty-spotted cat through 
radio-telemetry; and to map distribution through pres- 
ence/ubsence surveys. 

Description: The rusty-spotted cal has a limited distribu¬ 
tion in India, but apparently occurs in a variety of habi¬ 
tats, Its behavior and ecology have never been studied, 
and its status is unclear, A radio-telemetry study will be 
carried out to collect baseline data on its natural history 
and habitat requirements, and prcsencc/absencc surveys 
will be conducted through networking with local officials 
and other experts. 

Annual budget: I-ll 

Timeframe: 2-3 years 

Fishing cat (PrtonaHurus viverrtnusy. Category 2 

64. Natural history of the fishing caP^ 

Objectives: To continue the first comparative radio- 
telemetry study of the behavior and ecology of the fishing 
cal and other sympatric cal species. 

Description: This project will yield the first scientifically 
gathered data on the natural history of the fishing cat. 
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Fishing cats will be captured and radic-collared in 
Thailand's Huai Kha Khaeng Wildlil’e Sanctuary, along 
with other sympatric cat species (leopard cats and leopards 
have been collared so far). This study will focus on the 
food habits, habitat use and ecological coexistence of cal 
species in Asian tropical monstwn forest. Data on the fish¬ 
ing cat will be compared to results from a study of fishing 
cats in Nepal's Chit wan National Park, 

Annual JI 

Time frame: 2-3 ycaisi 

Contaa: J,L, David Smith, Dept, of Fisheries and 
Wildlife, 200 Hodsun Half University of Minnesota, vSh 
Paul,MN 55](JS,U,S.A. 


65. Distribution of tiu! fishing eat 

Objeefiees: To map the distribution of the fishing cat and 
assess the status of populations in key large wetlands, 

De.ycripnon: The fishing cat is strongly associated with 
wetland habitats, and is expected to have a patchy distrib¬ 
ution over its range. It may possibly have become e^linci 
along the coast of southwestern India; this area is of top 
priority for surveys, A Cal Specialist Group regional 
cot>rdinator will oversee presence/absence surveys in this 
and other key areas of the I'ishing cal's range. This will 
involve networking with local wildlilc officials and other 
experts, as w^ell site sui‘veys in selected areas. Survey 
data will lV>rni the basis of a detailed population disiribu- 
lion map. Data on the occurrence of sympatric cals will 
also he collected. 

Annual 1-11 

Time frafiw: 2 ycai s 

Marbled cat [Pardofelis marmorataY Category 2 

66. Natural history of the marbled cat 

Ohjeetives: To gather the first infonnalion on the behav¬ 
ior and ecology of the marbled cut using rudio-Leleinctry. 

r.}escripnon: The marbled cat is among the most mysteri¬ 
ous in the iamily Felidae. Nothing Is known of its natural 
history or habitat requirements; capture of animals for 
study is impeded by Their appaiciil strong arboreality. Its 
fur putlcrn is remarkably similar to the sympatric clouded 
leopard, although several authorities, based on skull char- 


aclers, have argued that they are not closely related. This 
study will greatly aid understanding of the species. 
Animals will be captured, radio-collared, and sampled for 
genetic analysis at an appropriate study site. 

Annual budget: l-lll 

Time frame: 3-4 years 

For distribution surveys, see Project 59. 

Leopard (P. pardusY* Category 3(A) 

67, Support for the Far East Leopard F’und^ 

Objectives: To ensure the conservation of a viable popu¬ 
lation of Amur leopards in the Russian Far East. 

Desenprion: The Amur leopard is the rarest fonn of leop¬ 
ard, distinctively unique with its large, open rosettes, and 
with numbers estimated at only 30 animals in Russia, with 
perhaps a few in North Korea and China. A Russiaii- 
American scientific team associated with the Fund (see 
Project 45) carrying out the first radio-telemetry study in 
the Kedrovaya Pad Nature Reserve in Ussuri province. 
Funds raised by the Far East Leopard Fund will be used 
to increase anii-poaching protection in the reserve, to ini¬ 
tiate a captive breeding program, and lobby for the creation 
of a new reserve in important leopard habitat. 

Ammal budget: MU 

Time fmnw: Ongoing 

Contaer: Viktor Korkishko, Far East Leopard Fund, 
Kedrovaya Pad Reserve, Primorsky Krai 692 710, Russia, 
Switzerland address: Cat Specialist Group Chairman, 

68. Leopard ecology in three habitats in India"^ 

Ohjecuves: To gather basic information on the natural his¬ 
tory of leopards in three different Indian habitats. 

Description: The leopard is the most common large cat out 
of the five found in India, but next to nothing is known of 
its behavior and ecology. This mformalion would be valu¬ 
able for iinproving management of leopard populations. 
Preliminary predation data has been gathered from the Gir 
forest in Gujarat; the two other study sites include 
Mundanlhurai plateau in Kalakad-Mundanthurai Tiger 
Reserve, and Garhwal-Kumaon Himalaya in the state of 
Uttar Pradesh, where numerous leopards are killed every 
year as a result of conflict with humans. 
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Amim} bud}iet: III 
Time frame: 5 years 

Contact: A.J.T, Johnsingh, Wildlife InslUule of India, RO. 
Box I Chandrubani, Delira Dun 248 001, Uttar Pradesh, 
India. 


Jungle cat [Felts chaus)\ Category 4 

No projects suggested. Some information on distribulion 
will be collected during surveys for other syrnpatric 
species in certain parts of the jungle cat's range (Projects 
59,63,(55). 

Leopard cat [Prionallurus bengalensts): 

Category 5 

Sec Project 13 under General Topics. Trade. Distribution 
information will be collected by Projects 59, 62> 63, and 
65, 


Iriomote cat {P,b, momotensis)i Not ranked, 
but high priority 

69. Evalualioit of the taxonomic 
status of the Iriomote 

Objective: 'fo delcrTiiiiie the tax<jnoniie status of the 
Iriomote cat by reconciling the opinions of different 
experts in the fields of systeiiuilics. anatomy, genetics, 
and ethology* 

Description: The Iriomote cal h found only on the small 
Japanese island of Iriomote. the southernmost island in 
the Ryuku chain, located about 200 km east of Taiwan. It 
has variously been considered a monotypic species 
{Mayailurus iriomotensis): a species closely related to the 
leopard eat {Prdmaihtras tnomotensisy, and a subspecies 
of the leopard cal (R ben^alensis iriomofensisl The pro¬ 
ject executant will base with the various expert.s on the 
Iriomote cal with the aim of producing a consensus deci¬ 
sion on how the cat should be scientifically classified. The 
executant will also work with expcits in the Philippines to 
compare Itie degree of differentiation of these island popu¬ 
lations. The classification of the Iriomote cat has impor¬ 
tant repercussions for conservation action: is it the world's 
most endangered cat. or a distinctive island population of 
one of the world's more common cat species? 

Anfituil biuigel: II 

Time frame: I -2 years 


Contact: Ryuchi Masuda, Naoyi Yukhi and Stephen J. 
O'Brien, Laboratory of Viral Carcinogenesis, National 
Cancer Research Institute, Bldg* 560 Room 2l-l05> 
Frederick. MD 21702-1201, U.S*A. 


70, Conservation of the Iriomote cat* 

Objecrive: To ensure the conservation ol^ viable numbers 
of Iriomote cats in the wild. 

Description: Conservation of the Iriomote cat is politically 
difficult because most cats occur on the coastal lowlands, 
rather than the mountainous center of the island where the 
protected area is, and suffer a high degree of human- 
related mortality, including road kills. Study of the ecol¬ 
ogy and population dynamics of the Iriomote cat, 
sponsored mainly by the Japanese government and contin¬ 
uing now for more than a decade, will shift to the so-far 
uijsludied weslern portion of the island, where prospects 
for lowland reserve creation are best due to its relatively 
low level of development, 

Annani budget: V 

Time frame: 5 years 

Ctmtncr: Masako Izawa, Dept, Biology, University of the 
Ryukus, Nishihara, Okinawa 903-OlJapan. 

Eurasia 

Asia sub-region 

Snow leopard {Uncla uncia): Category 1(A) 

71. Support for the International 
Snow f^pard Trust'*' 

Ohjecrive: To support the activities of Project Snow 
Leopard of the International Snow Leopard Trust in 
Central Asian nmge slates. 

Desenption: The snow leopard ranks with the tiger as the 
most vulnerable of the big cals. The population is 
extremely fragmented, and snow leopards are threatened 
by persecution for livestock predation and by commercial 
poaching. The International Snow Leopard Trust has 
developed a substantial body of expertise on the species 
since its esUiblishmerit in 19S L It is developing a coordi¬ 
nated information program to monitor the status of snow 
leopard populations, and to develop a cooperative frame- 
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work within which range states can work together* The 
program, called ‘'Project Snow Leopard: Conservation of 
Central Asian Biodiversity,'’ has six components: (1) 
involvement of local people in all stages of snow leopard 
projects; (2) improving management of mountain reserves 
in snow leopard range states: (3) strengthening local con¬ 
servation institutions through training and program sup¬ 
port; (4) reducing poaching hy providing technical 
support; (5) promoting regional cooperation; and {6} iden¬ 
tifying and establishing habitat corridoi's and traiis-bound- 
ary reserves. 

Anni^al budget: LIV (examples: 1, development of con¬ 
servation education materials and dissemination to schools 
and villages; II. Tield traimiig workshops for rangers from 
snow leopard reserves; Ilk identification of'"hotspots^’ for 
snow leopard livestock predation, and development of pro¬ 
grams to reduce people-wildlife conflicts; IV. ideniifica- 
tioii and protection of habitat corridors.) 

Time fraim: Ongoing 

Contacf: Helen Freeman, President, Intemitlional Snow 
Leopard Trust, 4649 Sunny side Ave* No,, Seattle, WA 
9S103, U.S.A. 


72. Status and management of 
snow leopards in TibeP^ 

Objectives: To determine the status of snow leopards in 
southeastern Tibet and adjoining areas of China; and to 
implement measures aimed at reducing illegal trade in 
bones and furs. 

Description: Tibet probably holds the world's largest pop¬ 
ulation of snow leopards. Recent work by G. Schallcr, R. 
Jackson and J. Fox, however, has shown that snow leopard 
range is considerably mure IVagnienicd than previously 
supposed, with large areas containing very low numbers, 
or none at all. No status surveys have been conducted in 
southeastern Tibet, nor have rumors of snow leopard 
occurrence (along with blue sheep) in Yunnan province 
and the extreme norihci n lip of Myanmar been investi¬ 
gated. In the last few years, both ungulate and snow le[>p- 
ard populiiiions have coinc under increasing ptiacliing 
pressure. New roads provide relatively easy access to 
uninhabited terrain, but the vast tracts of land make 
patrolling extremely difficult. Them is an urgent need to 
train Tibetans and others in survey and habitat assessment 
techniques, so that key wildlife areas can be identified and 
protected. Check-posts need to be established in and near 


protected areas, such as the Changtang and Qomolangma 
Nature Reserves, and forest dq^aitment staff provided with 
cold weather gear and more reliable transport than cur¬ 
rently exists* The project plans to incorporate village-level 
wildlife stewardship and is being developed in Nepal 
(Project 74), 

Ammai budget: 1-111 

Time frame: 5 years 

Co/dact: Rodney Jackson^ 18030 Comstock Ave,, 
Sonoma, CA 95476. U,S,A* 


73. Evaluation of the status of the snow leopard 
in Russia and the central Asian republics^ 

Objeenves: To continue assessment of the snow leopard 
populations of Russia and the central Asian republics; and 
to produce regionally-based conservation management 
plans, 

Desen/men: The northemmost populations of snow leop¬ 
ard may be sufficiently isolated from the southern popula¬ 
tions to warrant taxonomic differentiation; moreover, they 
are unique in their occupation ofa^niferous forest habitat* 
Mapping of population distribution needs to be completed, 
as well as evaluation of migration possibilities and identi¬ 
fication of key habitat corridors. The size of each regional 
population will be estimated; the possibility of migration 
exchange between them investigated; and limiting factors 
identified. Animals will be captured and sampled for 
genetic analysis* Preliminary field surveys have already 
been carried out in the Altay, Sayan, and Tuva mountain 
ranges in southern Siberia, and a detailed ecological study 
of snow leopards in the western Tian Shan (Kyrgyzstan) 
has been completed. These areas will be further studied 
in the first phase of the project* The second phase will 
move on to ihe Dzhungarian Alaiau in Kazakhstan, and the 
Pamir and Pamir-Altai in Uzbekistan and Tajikistan. 

Aftmmi /md^er II 

V/me /hme: 3 years 

Cardact: Fugene Koshkarev. Tchaikovsky Street 140, 
Apartment 6, Irkutsk, Russia* U.S. address: c/o Interna¬ 
tional Snow Leopard Trust, 4649 Sunnyside Ave. No., 
Seattle, WA 98103. 
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74. Reducing livestock depredation in the 
Annapurna Conservation Area of Nepal; 
implementation of a snovi^ leopard 
management plan’*' 

Ohjectives: To investigate factors ctmmbuiing to livestock 
depredation by snow leopards and leopards in three 
regions of Nepal's Amiaptima Conservation Ai-ea (Phase 
1). and to develop and impleiiient measures to reduce loss 
of livestock and alleviate related people-wildlife ojnflict 
(Phase II). 

Descriprion: The recently established Annapurna 
Conservation Area holds what is probably the country's 
largest population of snow leopards* Predation by snow 
leopards on domestic livestock <iwned by people living in 
the reserve has been investigated by this project (Phase 1: 
19yi-19M3), funded in pari by the U.S. Agency for 
International Development* A number of factors were 
found to be statistically associated with livestock preda¬ 
tion, including inadequate or lack of daytime guarding; 
close proximity to a cliff: and grazing alongside a well- 
defined habital edge* such as pasture adjoining brushy 
areas, broken terrain, or a valley '‘bowf A number of rec¬ 
ommendations were generated for reducing livestock 
losses by the projecl, and Phase 11 will focus ufH^n educat¬ 
ing herders on improving their livestock herding and 
guarding practices, and upon establishing the importance 
of snow leopards as a tourist attraction—a valuable asset 
rather than a burden to the ItK'al people. The pmject is part 
of the Annapurna Conservation Area Project run by ihe 
King Miihendra Ttiisi for Nature Conservation. This 
larger project seeks to empower local people in manage¬ 
ment and conservation of natural resources and wildlife, 
prhiiarily through cco-tourism. 

Amuuif budget: IV 

Tfme fmme: 2 yeai^ 

CoitHtet: Chandra Gurung. Member Secretary, King 
Mahcndra fiiiM for Nature Conservation, P.O. Box 3712, 
Kuthmandu, Nepal. Rodney Jackson, 18030 Comstock 
Ave., Sonoma, CA 95476, U.S,A, Gary Ahlborn, Bitv 
Systems Analysis, 3152 Paradise Dr. Bldg. 39, riburon, 
CA 94920, ILS.A. 


75, Conservation of snow leopards and 
their habitat in northern Pakistan^ 

Objectives: To evolve and implement a management .strat¬ 
egy for the prxjtcction of snow leopard from persceminn by 
grazier coTTimunities, and to stop illegal trade of its pelts. 


Desenprion: Pakistan holds a small, threatened population 
of snow leopards, with numbers estimated at 100-200, 
WWF-Pakisian has initiated some small-scale projects in 
snow leopard areas which have proved successful. Future 
activities will include the following: (1) presence/absence 
surveys to map out snow leopard population distribution; 
(2) working with grazier communities to improve anti- 
predator measures; (3) small-scale development programs 
which enhance crop and livestock productivity to help off¬ 
set losses to predators; (4) conservation educaiion pro¬ 
grams about the snow leopard for both local graziers and 
the general public; (5) training seminars for local wildlife 
officials to improve snow leopard protection and enforce¬ 
ment olThe trade ban. 

Amttaf budget: HI 

Time frame: 5 years 

Cfmtactr Ashiq Ahmad, Conservation Director, WWF- 
Pakistan, Department of Environmental Studies, 
University of Peshawar, PakistaFi. 

Chinese mountain cal {FeHs bietij: Category 1 

76. Natural history, di:»tribuUoii, and 
status of the Chinese mountain cat 

Objectives: To gather the fu st infonnation on the behav¬ 
ior and ecology of the Chinese mountain cal through radio- 
tele metry; and to conduct prcsencc/abscncc surveys to 
gain better undersUmding of its distribution and status, 

Desrripiionr A study site in the vicinity of Xining 
(Qinghai province), where Chinese mountain cals have 
I>ecri collected in the past for the Xining Zoo, will be 
selected. Animals will be captured, radio-coJIared, and 
sampled for genetic analysis. The study will exainine the 
natural history of the .species, with emphasis on determin¬ 
ing habitat suitability to predict presence/absence and help 
with surveys of the cat's distribution. Such surveys should 
be conducted in montane regions along the northeastern 
edge of the Tibetan Plateau. The Xinjiang cat survey 
(Project 80) will help determine whether the Chinese 
mountain cat occurs we.st of its very small known range 
(see Species Account). 

AimuaJ budget: I-IJ 

Time frame: 2-3 years 
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Manul {Otocoiobus manuti\ Category 2 

77- Natural history of the manul 

Objeviives: To gather the Hi's! inrormaiion on the behav¬ 
ior and ecology of the manul thiTiugh radio-telemetry. 

Description: The natural history of the manul has never 
been studied using radio-telemetry; it appears to be 
strongly associated with cold steppe grassland habitats- 
A study site will be selected, and animals captured, radio- 
collared, and sampled for genetic analysis. 

Annual bti£i}fet: I-ll 

Time frame: 2-3 years 

78. Status of the cheetah^ sand cat, and 
manul in Baluchishin, Pakis^tan 

Objedives: To conduct surveys to detennine the status of 
the isolated populations of the manul and sand cat in west¬ 
ern Pakistan: and to investigate whether a resident chee¬ 
tah population is present. 

Description: The montane juniper steppes of Baluchistan 
are unusual habitat for the manul, and the small popula¬ 
tions found there appear U) be isolated from the main pop¬ 
ulation fsce Species Account). I’resence/abscnce surveys 
will be conducted and site visits made to ascertain popu¬ 
lation distribution and status. These surveys will also col¬ 
lect data on the sand cat in the nearby Nushki desert region 
close to Iran- and potential occurrence of the cheetah. 

Aimuai budget: I-I I 

Tunc frame: 1-2 yem s 

79. Status af the manul in the urea of the Caspian Sea 

Objccrivcs: To conduct presence/absence surveys to deter¬ 
mine the siaius ol' the manul in Armenia^ A/erbaiJan, Iraji, 
Turkmenistan, and LIzbekistan. 

Description: These countries arc home to a reddish lorm of 
the mariui which has been termed a separate subspecies, 
the Transcaspian manul 0,m, ferni{^inensOgr\e\. 1928. 
The status of this taxon has not been examined in detail, 
but it is described by the regional Red Data Books as 
“endangered” (Belousova 1993), and has apparently dis¬ 
appeared in recent years from large areas of its historic 
nmge (Bannikov and Sokolov 1984), Presence/absence 


surveys will be conducted in selected areas of the Caspian 
region, and the results will form the basis of a detailed 
population distribution map, 

Aumuil hiidgei: ITT 

Timeframe: 2-3 years 

Asiatic wildcat (F. si\vestns, ornata group): 
Category 2 

No specific projects suggested. Some data on population 
status and distribution will be collected by Projects 42, 
76, and 78-80, See also Projects 10 and 15, 

Eurasian lynx {Lynx (ynx): Category 3 

8(1. Status survey for the lynx and other 
small cats in Xir^iang province, China^ 

Ohjecrives: To map the distribution and evaluate popula¬ 
tion status of the cats of Xinjiang province, including the 
Eurasian lynx, manul, Asiatic wildcat, jungle cat, and pos 
sibly the Chinese mountain cat. 

Description: The arid mountains of central Asia represent 
unusual habitat for the Eurasian lynx, and animals here 
are traditionally classified as the subspecies dinniki. The 
status of the lynx and the other cals of Xinjiang is not 
known. The project executant will conduct wide-ranging 
prcsencc/absencc surveys within China’s vast nonhwest- 
ern province, and will focus on investigating the impact 
of historically high levels of exploitation for furs. Funded 
mostly by the Chinese government, this project will gen¬ 
erate recommendations for conservation action, including 
better control of hunting. 

Annual budget: 11 

Timeframe: 2 years 

Contact: Ablimit Abdukadir, Xinjiang Institute of 
Biology, Pedology, and Desert Research, Urumqi 830011, 
Xinjiang, China. 

Europe sub-region 

Iberian lynx {Lynx pardinus): Category 1 

81. implementation of conservation 

management measures for the Iberian lynx*^ 
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Objective; To implement eonscrvalion management mea¬ 
sures tor the largest sub-pc puJ at ions cf the Iberian lynx in 
Spain and Portugal. 

Destription: The Iberian lynx ranks as the world's most 
vulnerable cat species, reduced to small sub-populations in 
fragmented habitat, with total numbers probably not 
greater than 1,20fJ. However, the cat has been well-stud¬ 
ied, the threats facing ir are fairly well-known, and guide¬ 
lines for conservation action (ICONA 1992) must now be 
applied and tested in the field. These include (1) comple¬ 
tion of detailed surveys of the conditions faced by each 
lynx sub-population (land use, land ownership, habitat 
condition, rabbit density); (2) population viability analy¬ 
sis and genetic sampling; (3) banning rabbit trapping; (4) 
taking active steps to increase rabbit populations (such as 
bmsh clearance): (5) investigating alternative methods of 
conn oiling competing predators of rabbits; and (b) rein- 
iroduction-orlented research associated with the captive 
breeding/rchabilitalion program now underway. This pro¬ 
ject is affiliated with the LIFE program of the European 
Union, and will work closely with the next Project 82, 

Amital IV-V 

Tinic fmmc: 4 years 

CofitacLv; Spain: Miguel Ay meric h, Instiluto Nacional 
para la Conservacion de la Naturaleza (ICONA), Gran Via 
de Stin Francisco 4, 28071 Madrid. Spain. Portugal: 
Direcyao de Servii^os dc Coiiscrvayau da Natureza, 
Minislerio do Ambienle e dos Recrusos Naturals, Institute) 
da Conservuyao da Naturc/a, Rua da Lapa 7?, 1200 
Lisboa, Portugal, 

S2. Applied »»tudle» on the 

conservation of the Iberian lynx^ 

Ohp^citvc\: To continue the long-term study of the behav¬ 
ior, ecology, and conservation status of the Iberian lynx in 
Spain. 

Descriptitm: The Lynx Study Group, based in Colo 
Donana National Park, has produced most of the biologi¬ 
cal dam on the Iberian lynx, as well as training a number of 
.students, and clarifying the conservation status and prob¬ 
lems of the most vulnerable of the cat species. Future 
study topics include the following: (I) population status 
surveys; (2) genetic and pathological research; (3) use of 
habitat in relation to other predators and development of a 
general habitat model for the lynx; (4) plan for habitat cor¬ 
ridors to avoid fragmentation of distribution areas: (5) 
models lor analysis of popiilatitai viability; (6) research 


linked with the Experimental Center for Captive Breeding; 
(7) pilot reintroduciion program for lynx captured or bom 
in captivity; (8) monitoring the effects of habitat manage¬ 
ment and rabbit restocking programees; follow-up of 
rcpopulation of the rabbit and of means of managing habi¬ 
tat: (9) research into alternative means of controlling con¬ 
flicting predators. This project is affiliated with the LIFE 
program of the European Union, and will work closely 
with the above Project 8L 

Anniml budget: IV-V 

Timeframe: 4 years 

Con/art: Miguel Delibes, Estacion Biologicade Dofiana, 
Aparlado 1056, Avda. Maria Luisa s/n, 41013 Sevilla, 
Spain. 

H3, Increasing public awareness of the 

endangered status of the Iberian lynx in Spain^*^ 

Objective: To promote conseivation of the Iberian lynx in 
Spain (and reduce inadvertent human-caused mortality) 
through a public awaicness campaign. 

Desenpdon: Hiiman-causcd mortality, particularly traps 
and snares set for rabbits, but also including illegal shoot¬ 
ing and road kills, is high for the Iberian lynx in Spain 
(see Species Account), and can have serious adverse 
effects oil small isolated populations. This project is 
developing public education campaigns directed at two 
audiences—hunters and school children—to promote 
awareness of the endangered status of the Iberian lynx and 
the imponance of its conservation. Activities include pro¬ 
duction and distribution of posters, leaflets, pins, and stick¬ 
ers; travelling lectures; and a childreiTs art competition 
with the lynx as the subject. 

Afurued budget: 11 

/iuief/wiic: 1 year 

Ccfrrcjct: Sociedad Espafiola para la Conservacibn y 
E.studio de I os Mamiferos (SECEMj, Depto. Bicilogia 
Animal, Universidad de Malaga, 29071 Mlaga, Spain. 

Eurasian lynx (L. fynx): Category 2 

84. Support for the Status and Conservation 
of the Alpine Lynx FupuJntiun Pmjeel* 

Objec/ive\: To le-csiablish the lynx in the Alps through 
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international cooperation by (1) defining the present distri¬ 
bution and status of the lynx in the Alps; (2) reviewing 
the reiniroduciion of the lynx into the Alps 20 years after 
the first releases; (?) agreeing on methods of monitoring 
the development of sub-populations; and (4) proposing 
internationally coordinated conservation measures where 
necessary. 

De\cr{pn{?n: Lynx were eradicated in the Alps during the 
! 9th century. The Alps are one of the last near-natural 
areas of central and western Hiirope, stretching from 
France through Switzerland and Italy to eastern Austria 
and Slovenia [)ver an area of nearly 2(K)dJlMl These 
mountains could sustain a population of more than l,0()t> 
lynx, and could connect and support smaller potential pop¬ 
ulations in secondary mouniaiii chains. Lynx have been 
reintroduced into the Alps several times since the 1970s 
(Austria, Germany, Italy, Slovenia, Switzerland) with 
mixed results. Most reintroduced populations have not 
been moniiored, 2n recent years, heavy casualties due to 
illegal killing and road accidents have balled the expansion 
of at least the Swiss population. Inbreeding is also a poten¬ 
tial threat. The long-term goal of the reintroductions must 
be to connect the sub-populations into a single Alpine 
meta-population. This can only be accomplished through 
inicrnafional cooperation. This pnijcct is run by the 
Eurasian Lynx Croup of the Cat Specialist Group, and is 
funded in part by the Swiss Hederal Office of the 
Environment and WWE Switzerland. 

Annual budget: \ 

Tmie fycme: Ongoing 

Contact: lirs Breitenmoser and Christine Breitenmoser- 
Wurslcn, Swiss Lynx Project, Villcllengassli 4, CH-3074 
Muri, Swil/erland. 


85. Spatial organization, population dynamics, 
and feeding ecology of the reintroduced lynx 
population in Slovenia^ 

Ohjectivc: 'fo stutly the ecology and population dynamics 
of the rcintioducetl lynx population in Slovenia. 

Descnptifm: The Slovenian lynx population h;is undergone 
icmarkuhly rapid range expansion since six animals were 
reintroduced in 1973. The population has not been studied, 
and this radio-telemetry project will employ the same 
methodology used to study the reintroduced Swiss lynx 
populations. Four lynx have been radio-collared to dale. 
TTie ecology of the lynx in Slovenia will provide impor¬ 
tant data on the lynx’s relationshtp with othei large c<irni- 


vores, particularly the wolf and the brown bear, which are 
expanding their ranges in the Alps where lynx have been 
reintroduced. The researchers will emphasize re-establish¬ 
ing historic connectivity in European lynx populations 
through Austria, where nine lynx were released in 1977- 
1979, but a population was apparently not established. 

Annual budget: III 

Time frame: 3 yeiirs 

Contact: Thomas Huber, Institut fiir Wildbiologic und 
Jagdwirlsehali, Universitat fur Btxlenkunde, Peter-Jordan- 
Strasse 76, A-l 190 Wien, Austria. 


86, Preliminary assessment of lynx 
status in the Caucasus region"^ 

Ohjcctice: To conduct a preliminary assessment of lynx 
distribution Etnd status in the Caucasus mountains of 
Armenia, Azerbaijan, Georgia, and Russia. 

Dewripflon: The Caucasus mountains are believed to be 
a significant reservoir of intraspecific diversity: these 
heavily spotted animals were once believed to be conspe- 
ciflc with the Iberian lynx {Lynxpardinus), as discussed 
in the Species Account. 1"hey are also believed to be very 
rare and threatened—a recent WWE survey of Georgia’s 
Borzhom Nature Reserve, an iniportaiil regional protected 
area for lynx, found no sign of lynx presence. This pro¬ 
ject will conduct further surveys in key areas to define cur¬ 
rent lynx status, 

Atrnuaf budget: l-Il 

Time frame: 2 years 

Contact: Jason Badiize, Institute of Zoology. 31 Chav- 
chavadze Avc» GE 380 Q30 Tbilisi, Republic of Georgia, 

87. Biology and ecology of the lynx in 
the lowland primeval forest of the 
Biaiowieza Nature Reserve, Poland* 

Ohjectives: To document (I) spatial organization, activity 
patterns iind migration by lynxes through radio-telemetry; 
(2) the impact of lynx predation on ungulate populations; 
and to develop (3> a conservation plan for lynx in Poland, 

DcstripiUm: The Bialuwieza lynx population is the last 
remaining native population of lynxes in lowland primeval 
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European forest. Indigenous lynx populations have not yet 
t)een studied through radio-ieJemetry. Preliminary stud¬ 
ies suggest unusually high levels of predation on red deer. 
The ecology of the Bialowie/a population will be inten¬ 
sively studied through radio-telemetry, snow tracking, 
recording of ungulate kills and surveys of ungulate prey 
density* At the same time, educational materials will be 
produced to help conserve lynx populations in other puiis 
of Poland* 

Annual hud^^ei: 11 

Timcfnmi*: 3 years 

Contact: Henryk Okaima* Mammal Research Institute, 
17-230 Bialowieza, Poland* 


88, Ecology and status of lynx 

populations in Scandinavia^ 

OhjecihH?^: To study the ecol[>gy and status of lynx popu¬ 
lations in iioithwestejTi Europe through rad to-telemetry. 

Desiription: The Scandinavian lynx populations are the 
largest in western Europe, but their ecology and limiting 
factors have not yet been sttidied with raclio-telemelry. 
Findings of these projects, wliicli focus on estimating 
national populations, mapping their distribution, and iden¬ 
tifying limiting factors, wilt have important implications 
for hunting management in tlic region* 

Anmuii budget: 111 

Anmail budget: 5 years 

Contact: Sweden: Tommy Kruger* Dept, of Zoology, 
University of Stockholm, Svante Arrhenius vag 14-16. S- 
106 91 Stockholm, Sweden. Norway: Tvor Kvam, Norsk 
InstituU for Naturforskning, Tungasletta 2* N-70O,^ 
Trondheim, Norway* 


European wildcat {F. silvestris, silvestris group): 
Category 3 

89* Status survey and taxonomic evaluation 

of the wildcats of the Mediterranean islands^ 

OhjecHves: To evaluate the conservation and taxonomic 
status of wildcat populations on selected Mediterranean 
islands. 


Description: Wildcats occur on the nearly 100 isUinds off 
the European, African, and west Asian coasts, but their 
taxonomic status is not known. They are believed to be 
most closely related to the lyhica group, but it has also 
been suggested that some populations have evolved from 
feral domestic cats originally introduced to the islands by 
humans. This project will address the following problems: 
(1) present occurrence and distribution; (2) past occurrence 
and/or way of colonization; (3j taxonomic and genetic sta¬ 
tus; (4) natural history; (5) population status; (6) conser¬ 
vation and management problems; and (7) conservation 
and management strategies. Preliminary work has begun 
in Greece, Saidinia, and Corsica. This project will be com¬ 
plementary to Projects 10, 15, and 45. 

Annual budget: IV 

Time frame: 5 years 

Comaci: Bernardino Ragni, Instituto de Zoologia, Facolta 
di Scienze, Universita degli Studi di Perugia, Via Elce di 
Sotto, Perugia 06100, Italy, 

90* Status and distribution of the wildcat in France^ 

()hje< fives: To evaluate the status and distribution of wild¬ 
cat populations in France. 

Description: France is home to one of the largest wildcat 
populations in Europe. This pmjcct^ sponsored in part by 
the Office National de la Chasse of the Minist&re de 
TEnvironnement, will conduct presence/absence surveys 
to complete a detailed population distribution map, and 
evaluate ihe degree of hybridization wjth domestic cats. 

Annual budget: 1 

Time frame: 2 years 

Contact: Philippe Stahl* Office National de la Chasse* 
Grange neuve, 0133(1 Vi liars les Dombes, FYance, 


The Americas 

Kodkod [Oncifelis guigna)'. Category 1 

9L Natural history, distribution^ and 

status of the kodkod=^ 

Objectives: To conduct the first study of the behavior and 
ecology of the kcxJkod through radio-telemetry; to collect 


301 



Paft Itl: Cat Action Plan 


biological samples for genetic analysis; and to conduct 
prcsencc/absence surveys irt key parts of its range to map 
population distribution and evaluate species status, 

DtfS'cripiion: The kodkod has an unusually restricted 
range, and is moreover separated into two major popula¬ 
tion groups: the largest associated with temperate rain for¬ 
est in Chile and Argentina^ and the other with coastal 
shrubland in central Chile. I’he natural history study will 
be carried out in the moist temperate mixed forests of 
Argentina's Nahuel Huapi National Park, a habitat typical 
of the largest population group, and will greatly advance 
understanding of the species biology, ecology and status. 
Biological samples will be collected for genetic analysis to 
better evaluate taxonomic status, particularly with regard 
to Gcoffroy's cat. Finally, the project will contact the 
Corporacidn Nacioual ForesLal (CONAF) in Cliile to con¬ 
duct presence/abserice surveys for the kodkod iji both 
major reserves and in modified habitats, such as farmland 
and logged areas, with priority going to central Chile. The 
project has support from the Delegacion Tecnica Regional 
Patagonia of the Adminisiracion de Parqiics Nacionalcs 
of Argentina ^complete radio-telemetry equipment) and is 
partially sponsored by ihe Sociedad Narnralista Andino 
Palagdnica. 

Amufal hjui^et: II 

I'uue fiWTie: 2-3 years 

CofUucL Osvaldo Nestor HerreriL do Claudio Chehebar, 
Delegacidn Tecnica, Regional Patagonia, Administracion 
de Parques Nacionales, Intendencia del Parque Nacional 
Nahuel Huapi, 84(X) Sun Carlos de Buriloclie, Rio Negro, 
Argentina. 


Andean mountain cat (Oreaflurus jacobitus): 
Category 1 

92. Nalurul history, tlislribulion, and 
status of the Andean mountain cat 

Ohj^rtrvi'.s: To gather ihc til's! information on the behav¬ 
ior and ecology of the Andean mountain cat through radio- 
telemetry; to collect biological samples lor genetic 
analysis: and to eondiiet presenee/absenee surveys in Ihe 
high Andes to map population distribution and evaluate 
species stntus. 

Desetiprion: The Andean mountain cal, with a restricted 
range in the high alpine zones of the Andes mountains of 
South America, is one of the lea.st known eats in the world. 
There are few existing records by which to cUKument the 


range of the Andetin mountain cat. This project will con¬ 
duct surveys in selecLed parts of the high Andes to exam¬ 
ine: (I) species occurrence; (2) degree of population 
isolation; and (3) habitat and prey association variables. 
Data will also be gathered on the occurrence of sympatrie 
cat species. If possible, biological samples will be gath¬ 
ered for morphological and genetic analysis. The survey 
will permit selection of an appropriate site for the natural 
history study component of the project. Baseline behav¬ 
ioral and ecological data will complement and complete 
the information gathered by the first component on species 
distribution and status. 

AfiJiiuil budget: 11 

Tifuc fni/tw: 3-4 years 

Jaguar {Panthera onca)\ Category 2(A) 

93> Jaguar and puma depredation of livestock 
in the Fantanal of Mato Grosso, Brazil’^ 

To examine cattle mortality on ranches in the 
Brazilian Pantanal, determine what percentage is attribut¬ 
able to large cals, and develop specific manageirient rec¬ 
ommendations for big cats in the region. 

De script ion: The seasonally Hooded inland Pan tana I delta 
area, the largest of its kind in the world, protects an impor- 
tanl population oi jaguars, as well as pumas. Jaguar dis¬ 
tribution has been mapped in the Panlanal (most occur 
outside of protected areas: Quigley and Crawshaw 1992), 
and the percentage of livestock in jaguar and puma diets 
living on one ranch has been quantified (Crawshaw and 
Quigley 1991 and in prep.). This study will complement 
the others by examining overall cattle mortality through 
monitoring of ranch records: accompanying ranch hands 
on patrols; cattle carcass collection; and by quantifying 
calf suvival by fitting 50-60 calves with radio collars 
equipped with mortality sensot^^. Jaguars and pumas will 
also be radio-collared. Data obtained on movement, activ¬ 
ity and predation will be analyzed in relation to cattle man¬ 
agement practices to evaluate the impact of these predators 
on ranch livestock. Results of the study will be used to 
develop a big cat conservation management plan for the 
region, suggesting alternative practices which may reduce 
economic losses resulting from depredation. The study 
area encompasses both a high-density cattle ranch and the 
adjacent 1,4(K) km- Pantanal National Park. 

Annual budget: IV 

Time frame: 3 years 
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Contact: Peter Crawshiiw^ IBAMA, Projclo Carnivoros, 
Parque Nacional do Igua^u, C,P. 750, Foz do Iguai^u. 
Parand 85851-970, Brazil 


94, Fcolftgy of jaguars and other 

carnivores in the Brazilian cerrado"^ 

Objective: To study, through radio-tclcinclry, the ecology 
of a carnivore community in the Braziliiui cerradu. 

Description: The cerrado (savanniih woodland) is the sec¬ 
ond largest habitat Ly[>e in Brazil (after tmpical rain forest), 
but the ecology of the cats and other carnivores living there 
has never been studied* Emus National Park is the largest 
protected area ( L310 kni-) in the cerrado, and is poten¬ 
tially home to six felid species: jaguar, puma, niargay, 
ocelot, pampas cut, and jaguarundi. This project will 
attempt to capture and radio-collar u representative sample 
of each species, along with other carnivores, and will com¬ 
pile the first scientific overview of the ecology of a cermdo 
carnivore community* Its results will aid assessment of 
species status over a large area of central Brazil, particu¬ 
larly significant for the jaguar 

Annitnl budget: III 

Time frame: 5 years 

Contacf: Pcier Crawshaw, IBAMA. Parque Nacional do 
Igua^u, C,P, 7,50, Foz do Igua^u, Parana 85851-970, 
Brazil Leandro Silveira, Depto* dc Cieticias Bioldgicns e 
Bioincdicas, Universidade Catdlica de Goias* Avenida 
Universitaria 1440, Setor Universiiano, Goiania, Goias 
74210, Brazil, 


95* Conservation of the jaguar in 
the tropical dry forests of Mexico® 

Ohjcctivc.s: To study the natural history c>i‘a northern pop¬ 
ulation of jaguars in tropical dry forest habiuit: and to eval¬ 
uate the potential of the proposed Chutnclu-Cuixmalu 
Biosphere Reserve lo suppon a viable jaguar population, 

De^scripiioii: Blf>sphere reserves arc designed to preserve 
adequate areas to maintain viable poulations of plants and 
animals. It is often unknown if a biosphere reserve, such 
as the proposed Charnela-Cuixmala reserve in ceiund 
coastal Mexico, is adequate for large carnivores. This area 
represents one of the northern mtwt juguar populutions. and 
this study wLM gather data and make recommendations 
necessary to ensure Jts viability* Jaguar ecology, move¬ 
ments, and spatial organization will be studied with the aid 


of radio-telemetry; jaguar and prey densities estimated In 
the reserve; and a conservation management plan will be 
produced. 

Annuai budget: V 

Time frame: 3 years 

Contact: John W, Laundre, Department of Biological 
Sciences, Idaho State University, Bocatcllo, ID 83209, 
U,S*A 

See also Project 6, 

Oncilla (Leopardus tigrlnus)\ Category 2 

96* Natural history of the oncilla^ 
raargay^ and ocelot 

Objectives: To conduct a comparative study of the behav¬ 
ior and ecology of the Leaparthvi species in an area where 
they occur sympatrically, 

DcM f iption: This project will be the first to study the nat¬ 
ural history of the oncilla in any detail, and will also exam¬ 
ine ecological niche partitioning with its close sympiUdc 
relatives, the margay and the ocelot. It should yield data 
that will help further understanding of the oncilla’s distri¬ 
bution, especially association with lowland tropical rain 
forest in the Amazon basin (see Species Account and 
Project 97). 

Annual budget: IV 

Time frume: 4-5 years 

97, Distribution of the oncilla 

Objectives: To map the distribution of the oncilla in 
selected pails of its range. 

Description: The oncilla's distribution is little known. It 
appears to be sirtmgiy associated with montane cloud for¬ 
est, but has been nx'ordetl fnmi other habitat types, includ¬ 
ing tropical dry forest, subtropical forest, and eucalyptus 
plantations. It appears to be absent from much of the low¬ 
land tropical rain forest of the Amazon basin, a stronghold 
for its close sympatric relatives, the ocelot and the margay, 
A Cat Specialist Group regional coordinator will oversee 
presencc/abscncc surveys for the oncilla in sdecletl parts of 
its range lo clarify species distribution. Data on sympatric 
species occurrence will also be collected, and survey mate- 
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rials and techniques will be carefully designed to avoid con¬ 
fusion between the onciila and Ihe other small spoiled cats, 
on which data will also be collected, 

An/tua! hucl^cf: 1-11 

Time 3 years 

Margay {Leopardus wiedi): Category 3 

See Projects 96 and 97 above for the oncilla, 

Canada lynx {Lynx canadensis): Category 3 

98, Lon^-tt^rm studies of the effects of 

harvest on northern Canada lynx populations^ 

Ohjec'fh^e: To continue two long-term studies of the cfrecis 
ol fur harvesting on northern fmpulations of Canada lynx* 

Description: Two provincial govemniciit-sponsorcd pro¬ 
jects arc underway in northern C^'anada* the stronghold of 
the Canada lynx, lo evaluate the effects of trapping on pop¬ 
ulation dynamics. The Yukon study compares a protected 
popuiaiion uy a Lrapped population, with focus on the lole 
played by natural refugia in population rcctjvery. The 
study in the Northwest Territories nionilors hare and lynx 
densities in an entrapped area. It has been pointed out that 
there have been no studies of the dynamics of a Canada 
lynx population throughout an entire 10-year hare-lynx 
cycle; both of these studies, underway for several years 
n<yw. will I ill this gap and greatly advance understanding 
{>f the unusual ecology of the Canada lynx* In addititni, 
they will help to shape regulation of trapping in an area 
which constitutes the stronghold of Canada lynx range. 

Afmtfai III 

Tiiiie frofne: 2-5 years 

Contort: Riian Slough. Fish and Wildlife Branch, Yukon 
Dept* of Renewable Resoui-ces, Box 2703, Whitehorse, 
YT VIA 2C6, Canada: Kim G. Poole* Wildlife 
Management Division, NWT Renewable Resources, 
Yellowknife, NWT X IA 2L9* Canada, 


Geoffrey's cat {Onciieiis geoffroy;): Category 3 

99. Natural hbtory and disifribution of 

Geoffroy^s cat and the pampas cat in the 
Argentinian pampas grasslands 


Objecttves: To gather the first information on the behav¬ 
ior and ecology of these two sympatric cat species in the 
habitat type that makes up the majority of their ranges; to 
evaluate ecological niche partitioning between the two 
species; and to map population distribution. 

Description: Pampas grasslands make up a large part of 
the ranges of both the pampas cat and Geoffroy^'s cat, but 
the natural history of these species has not been studied. 
F<ir Geoffroy's cat, there has been one natural history 
study in the southernmost part of its range; for the pam¬ 
pas cat, none. This study will evaluate, through a radio- 
telemetry study and wider-ranging presence/absence 
surveys, ecological separation between the two species, 
and their response to cattle ranching and other forms of 
habitat mtxlification. Recommendations for conservation 
of the small cats of the pampas will be made. 

Annual budget: 111 

Time frame: 3-4 years 

Puma {Puma concolot): Category 4<A) 

IIM). Support for investigations into the 

presence of pumas in eastern North America"^ 

Ohjecrive: To continue investigation into reports of puma 
{Kcurrence in eastern North America* 

Description: Pumas have been considered extinct in east¬ 
ern North America for close to a century* However, a 
steady stream of observations points to either (1) remnant 
populations; (2) recent recolonistations; or (3) escapes from 
captivity. This project, in association with the Friends of 
the Eastern Panther and other local puma conservaiioii 
groups, will undertake the following activities: (1) publi¬ 
cation of a field guide to pumas and their sign; (2) publi¬ 
cation of a bibliography on eastern pumas; (3) 
communication and investigation of future puma sightings. 
A conference on eastern pumas was held in 1994, and a 
newsletter is produced bi-annually* 

Anttuai htulget: 11 

Time frame: 2 years 

Can (act: Jay Tischendorf, Ajnerican Ecological Research 
Institute, P.O, Box 380, Fort Collins, CO 80522, U S. A. 
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lOJ* Support for Proyccto Puma in Patagonia’^ 

OhjccTive: Tt> continue the long-term study of the ecol¬ 
ogy of the puma in Chilean Patagonia. 

De.srripfion: In cooperation with the Chilean Corporacion 
National Forestal (CONAF), Proyecto Puma has been run¬ 
ning in Chile's Torres del Paine National Park for nearly 
a decade, and has gathered inipt>rtant data on the behavior 
and ecology of pumas in the southciiunost part ol their 
range. The pumas are welhhabliualed to humans, and park 
authorities arc increasingly worried about poiential harm 
to tourists. This will be one aspect of the future activities 
of the pn)ject. The other will be lo quantify the impact of 
puma predation on guanacos, the maj{>r ungulate prey 
species of puma in the southern Andes, 

AjinituI III 

7trtw fmme: 3-5 years 

Coftfnet: William L. Franklin, Dept of Animal Fcology, 
124 Science lb Iowa State University, Ames* lA 5(K)I I- 

3221, US,A. 


102. Pro jeto Puma: conservation of the puma 

in a densely settled region ol' .southern BraziP^ 

Ohjeciii'c^y: To map the distribution ol the puma in the 
southern Brazilian states of Rio Grande do Sul and Santa 
Catarina, and to work with farmers to develop techniques 
lo limil livestock losses to pumas, 

Descriptiem: Southern Brazil is relatively densely settled, 
and the jaguar has almost disappeared from this region. 
Pumas still exist in fragmented montane habitat, but per- 
secLilion in response to livestock depredation could lead to 
their extirpation. The NGO, Pmlcio Puma, which is spon¬ 
sored in part by the Brazilian government, Instiluto 
Brasileiro de Meio Ambienle e dos Reciirsos Naturals 

Renovveis (TBAMA), is slndying the behavior td pumas 
ill this urea, their response to habitat enciouchment and 
human interference, and the extent and nature of livestock 
depredation incidents. The project is relevant to big cat 
CO n scrv at i on in sett I cd areas. The fi rst co mpone n t, p a rt I y 
completed, is a short-term comparative study of predation 
rales between farms with different manage nienr tech¬ 
niques, which aims to identify the most iniponanl factors 
affecting livestock loss. The second component will be 
testing the effectiveness of various measures lo reduce 
depredation, including wild pmy pi^fpulation supplementa¬ 
tion, different forms of herd management, and the use of 
nauseating substances on puma-killed livestock carcasses. 


Amiudl budget: II-III 
Time frame: 6 years 

Contaci: Marcello Mazzoli, Projeto Puma, Universidade 
Federal de Santa Catarina—UFSC, Campus Universit^o, 
Laboratorio dc Mamiferos Aquaticos, Floriandpolis 
8H0l5-6Ob, Santa Catarina, Bra/.il, 


103- Long-term study of puma ecology 
in southwestern Alberta, Canada* 

Objective: To continue the long-term study of pumas in a 
major wilderness area of southwestern Canada, with 
emphasis on predator-prey dynamics, iuid quantifying Ihe 
puma's prey requirements. 

Description: Pumas have been studied in the Sheep River 
area of southwestern Alberta since 198L Major prey 
species arc annually censused by the Alberta Fish and 
Wildlife Division, and puma numbers and predation rates 
are c.stimated through daily monitoring of radio-collared 
individuals. 

Annua/ hudgei: III 

Time frame: Ongoing 

Cfmtcirt: Martin Jalkoizy and Ian Ross, Associated 
Resource Consultants (ARC), 2201 34th Street SW, 
Cuigary T.3F 2W2, Alberta, Canada, 

See also Project 6. 

Ocelot {Leopardus pardaNs): Category 4 

See Projects 96 and 97, No other specific projects sug¬ 
gested. 

Bobcat {Lynx rufus): Category 4 

104. Distribution and status of the 

bobcat and puma in the Mexican Sierras 

Ohjeciivcs: To map the distribution of bobcat and puma 
populations in selected areas of Mexico and assess species 
status, 

Desi ripnon: The dry scrub, oak, and pine forest habitats 
of the Mexican Sierras have suffered the highest degree 
of transformation and degradation relative to other habi¬ 
tat types, and dryland scrub habitat is under-represented in 
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ihc system of protected areas (Flores-Villclu and 
Fernandez iyS9). Surveys will be carried out in selected 
ureas to map the distribution of the bobcat and the puma in 
these habitat types, and assess the status of key popula¬ 
tions. This area represents the soulheminosl pari of bob¬ 
cat range and, for pumas, links South and North Amencan 
populations. 

Ami uni Til 

Time frame: 2 years 

Pampas cat {Oncifelts co/oco/o): Category 4 

105^ Rvaluation of the taxonomic 
status of the pampas cat^ 

Objectives: To deLermine, through morphological and 
genetic analysis, whether (he "pampas caC is actually 
more lhan one species. 

Desenpr/on: Results from the first component of this pro¬ 
ject, morphological analysis of nearly 80 pampas cal spec¬ 


imens from museums around the world, suggests that the 
pampas cat may be actually composed of three species 
(see Species Account). Genetic analysis is needed to test 
these results, which would obviously have important 
iinj)licatiorKS for species status and prioritization of con¬ 
servation aciion. 

Annual budget: 11J 

Time frofrw: 2 years 

Omim t: Dr- Rosa Garcia-Perea, Museo Nacional dc 
Cicncias Naturales, Jose Gutierrez Abascal 2, 28006 
Madrid, Spain, 

See also Projects 94 and 99 above. Additional data on nat¬ 
ural history and distribution in the high Andes will be gath¬ 
ered by Project 92. 

Jaguarundi {HerpsHurus yaguarondlj: Category 5 

No sped Tic projects suggested. Some data on natural his¬ 
tory and distribution will be gathered in the course of sur¬ 
veys for sympatric cat species (Projects 94 and 97). 
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Appendix 1 

Classically Described Cat Subspecies 
Derived from Compilations by C. Groves and A. Shoemaker 


Family Felidae, G. Fischer, 1817 
Subfamily Acinonychinae Pocock, 1917 

Acinonyx Brookes, 182S. 


AciHonyx Iubattis (Schreber, 1775). Cheetah. 

Hilzheimer, 1913. Northwest Africa. 
foorsoni Sniiih, 1834, La^t Africa, Probably includes 
n}^omn^oreih\tx and Hilzhcintcr. 1913; and 

romni and VfVt'or Heller, 1913, 
iul}at[4.\ Sijhrcbcr, 1773, Southern Africa. 

Fitzinger, 11^33, Somalia and Eritiea to 

L.ake Chad. 

\'c'thtticus GrilTith, 1821. Arabia to ccntml India, now 
found only in tmn, includes ntddei Hil/Jieimcr. 1913, 


Subfamily Felinae Fischer, 1817 


Caraca/Gray, 1843. 

Caracal caracal (Schreber, 1776). Curacul. 

a/g/n/LV Wagner, 1841, Maghreb region. Mon)cci:> 
lo Algeria. 

ca t aca I S ch re her, 1776, S o uth Af r lea. 
dantoraists Roberts, 1926, Namibia. 

Roberts, 1926. Northern Transvaal. 
hwani Rochdbam^, 1885, Grasslands of southeastern 
Gabon. 

Heptner, 1945. Deserts of the Caspian Sea 
region, cast to Ibe Amiir Dtirya Riven 
fjuhU iL\ Fischer. 1829. F^ist Af rica, north lo the Nubian 
Desert and west lo Cameroon, 
pwfVfirrv Thomas and Hinton, 1921. Nigeria, 
schmdzi Matschie, 1912. Palestine east to India. 


Cafopuma Severtzov, 1858. 

Catopuma badia (Gray, 1874), Bornean bay cat 
No subspecies described. 

Catopuma temmincki (Vigors and Horsfield, 1827), 
Asiatic golden cat. 

Kc later, 1898. Southern China. 
tewmincki Vigors and Honifield, 1827. Sumatra north to 
sub-Himalayan region. Probably there is more than 
one recognizable subspecies in this region, 

/m7/.v Milne-Fdwards, 1872, Highlands of southwestern 
China, where the spotted form of the golden cat is 
most prominent. 

Fe//s Linnaeus, 1758- 

felis bwti Milne-Edwards, 1892, 

Chinese mountain caL 

The forms clmtuchta Birula, 1917 and velierosa Pocock, 
1943, desoribed from the Gobi Desert region, probably 
refer respectively to an Asian desert wildcat and a 
domeslic cal (Groves 1980). No subspecies recognized. 

Felis chans Schreber, 1777, Jungle cat, 

£#nfvCfray, 1830. Sub-Himalayan region. 

Schreber, 1777. Jordan Valley and Mesopotamia 
north t<i the Cauea.sus Mountains region and east 
through the deserts of the Caspian and And seas, 
Includes/i^mA' de Winton, 1898 and oxiana Heptner, 
]%9. 

yd/Thomas, 1928, Vietnam. Possibly includes 
Burniu and Thailand, or these may represent an 
11 nde.scribed race, 

Pocock, 1939. Southern India and Sri Lanka. 
kituts Pearson, 1832. Northern India and Pakistan, 
includes prateri Pocot'k, 1939. 
nihtica de Winton, 1898. Lower Nile River valley, 
Lgypt. 

Felis margarita Lochc, 1858. Sand cat. 

iiut nsoui 1 lemmer, Grubb and Groves, 1976. Arabia. 


307 



Appendix 1. Cat Subspecies 


marganra Loche, 1858. Sahara, includes mt'itiertzhdgc'ni 
and airensis Pocock 1938/ 

sch^eij Hemmer, 1974. Pakistan, perhaps west to Iran, 
rhinoi^ui Ognev, 1927, Deserts east of the Ciispian sea. 

Feli^ nigripes Burchell^ 1824. Black-looted cat. 

nigripe^ Burchcll, 1824. Namibia through the Kalahari 
to the northern Transvaal. 
thomasf Shortridge, 1931. Hasteni Cape Province, 

South Afiica, 

Fetis sUvestris Schreber, 1775, Wildcat. 
lyhica group 

hrockman i 1944, Somalia. 

cqfm Dcsniarcsf, 1822. South Africa, Zimbabwe, 
southern Mozambique. 

fa\i Pocock. 1944, Bush country from Senegal to 
Lake Chad. 

grise/da Thomas, 1926. Kalahaii region to soiitheni 
Angola. 

Cheesman, 1920. Arabian desert regions, 
goidtmi Harrison, 1968. Balinah coast of Oman, 

/yhira Forster, 1780, Desert regions of North Africa to 
Sudan and norlhenn Niger; probably includes htin\sa 
Thomas and Hinton 1920, hmei and fyru^st PoctK^k, 
1944. 

niciiafidi Schwiiun, 1904, Soutli-Cenlml Africa (southern 
Zaire, Zambia, Malawi, northern Mozambique), 
fu^srerovi Birub, 1916. Mcsopotamkin region to soufh- 
wesleoi Iran, 

Gtnelin, 1791. Bthiopian highlands, 
pyrrhits Pocock, 1944, Northern Angola and south¬ 
western Zaire. 

\drdd Larastc, 1885. Coastal Maghreb region (Mortx;co 
and Algeria) and Sardinia (prf>hably introduced). 
insirc;/fti Pocock, 1944. Palestine and Red Sea coast 
of Arabia. 

itgwidac' Schwann, 1904, East Africa, includes iiwtdac 
and tciitae Heller, 1913, 

omata group 

aiudoia Gray, 1874. Deserts east of the Caspian Sea 
to the Tian Shan Mountains, includes rfjat.schii'i and 
murgahensis Zukowsky, 1914, 
ornata Gray. 183Q. India. Probably east through Iran. 

Blanfoid, 1876, Xinjiang and Mongolia, 
includes chutuchia Biruta, 1917 and ^.YJ-/oW Satnnin, 
1905. 

sUvestris group 

cawcrt.vk-a Satunin, 1905, Caucasus mountains and 
Turkey, 

gmmpict Miller, 1907. Britain, now icstrictcd to 
Scotland. 


silvesiris Schnsber, 1775. Europe, east to the Carpathian 
mountains and the river Dnieper north of the Black 
Sea. 

Named island subspecies include; cretensis Haltenorth, 
1953 jorefansi Schwarz, 1930 (Balearic jsbnds); 

and reyi Lavauden, 1929 (Corsica), 


Herpailurus Severtzov, 1856. 

Herpailunzs yaguarondi Lac^pede^ 1809. Jaguarundk 

ameghinoi Holmberg, 1898. Western Argentina, south¬ 
east to Rfo Negro province, 

cacomifii Bcriandier, 1859. South Texas and neighbor¬ 
ing regions of northca^itcm Mexico, 
eym Fischer, 1814, Southern Brazil through Paraguay to 
nonhern Argentna, 

fossma Meams, 190T Honduras to southern Mexico. 

Thomas, 1914. Andean valleys of Pern and 
upper Amazonia, Brazil, 

panamensis Allen, 1904, Ecuador through western 
Colombia to Costa Rica. 

Thomas, 1898, Sinaloa, Mexico to Arizona. 

Geoffroy, 1803. Amazon basin of Brazil 
north to the Guiana highlands. 

Leopardus Gray, 1842. 

Leopardus pardalis (Linnaeus, 1758). Ocelot. 

iwetuntorkdis Medvns, 1902, Northern Andes, 
a these eris Pu cheran, 1855. Northea stern M e x ico to 
Texas and* historically, Lousiana, 
ntaripensis J.A, Allen, 1904, Venezuela east to Guiana 
highlands. 

mdis Cuvier, 1820, Southern Brazil through Paraguay 
to northern Argentina, 

nedsoui Goldman, 1925, Western Mexico from Oaxaca 
to Sinaloa. 

Linnaeus, 1758, Southern Mexico through 
Central America, includes meamsi J.A. Allen, 1904. 
pseudopardalis'^iyWdvd, 1842. Northern Colombia atid 
western Venzuela. 

Thomas, 1914. Coastal Ecuador and perhaps 

Peru. 

sonoriensis Goldman, 1925, Northwestern Mexico 
to Arizona. 

siemhachf Peacock, 194L Bolivian highlands, 

Leopardus tigrinus (Schreber, 1775), Oncillu. 

f>/£c£Y/i/Thomas, 1903. Costa Rica, 
pardfiioides Gr^y, 1867. Northern Andes, 

Schreber, 1775, Northeastern Brazil and 
Guyanas. 
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Leopardu^ wiedi (Schinz, 1821). Margay, 
amazonlcus C^br^rsi, 1917. Upper Amazon. 

Pcicock, 1941. Antican slopes. 
cooperi Goldman, 1943. Southeastern Texas and 
adjoining regions of Mexico. 

Thomas, 1903. Dry country of Mexico; proba¬ 
bly includes oaxuct^nsis Nelson and Goldman, 1931. 

J.A.Allen, 1919. Central America; probably 
includes salvimufi Pocock^ 194 L 

Thomas, 1904. Northeastern Brazil lo the 
Guyanas. 

wk^cU Schinz, 1S2I. Southeastern Brazil lo northeastern 
Argentina. 

yucatiiniciis Nelson and Goldman, 1931, Rainforest 
regions of Mexico. 


Leptallurus Severtzov, 1858. 

L^/7raiV«nw verva/(Sehreber, 1776)* Strval, 

Many, probably too many, subspecies have been 
described. Weigel fl %1) points out that there is a 
general division between a dark, fine-spotted type 
{hrachyiims and lifhxstk tus) and a lighter, large-spotted 
type (most of the rest), with heirae, ro^oc ti.m, and 
[HKveki being somewhat intermediate. 

Wagner, 184 L Siena Leone. May include 
pocorkf Cabrera. 1910 (Senegal) and to^oensis 
Matschie, 1893 (Dahomey gap). 

Forster, 1780. Northern Morocco and 

Algeria. 

hmdik Wroughton. 1910. Kenya, east of the Rill Valley. 
May includc/r^mrn de Beaux, 1924 (southern 
Somalia). 

liprosticrifs PoctKlc, 1907. Uganda, Zaire, and northern 
Angola moist forest. May include/^/mr/yV^n Allen, 

1924 (northeastern Zaire); klvuensrs Lonnherg. 1919 
(Lake Kivu region) and kempi Wroughtnn. 1910 
(Kenya west of the Rifi Valley). 
phillipsi Allen, 1914. Ethiopian highlands west to 
Lake Chad, 

served Schreber, 1776, Southern Zaire and Tanzania, 
south to Cape Province. Probably includes ht'kae 
Wroughton, 1910 (Beira district. Mozambique); 
hwnilioni Roberts. 1931 (noilhernTransvaal); inyfrUk 
Lundholm. 1955 (Zimbabwe); Iknpoixtcvuis Robert.^, 
1926 (Botswana and western Transvaal): kmnher^i 
Cabrera, \9\0, maixihiex.si.'i Roberts. 1932 and frft'er 
Lotinbcrg, 1897 (southern Angola). 
fanac Pocock, 1944. Dry zone of Hrhiopiu, Eritrea and 
northern Somalia. 


tynjf Kerr, 1792. 

Lynx canadensis Kerr, 1792. Canada lynx. 

cvfuidensis Kerr, 1792, Mainland northern U,S. and 
Canada. 

siihsolanus Bangs, 1897. Newfoundland island. 

Lynx lynx {Linnaeus, 1758)* Eurasinn lynx* 
rarpathiciis Kratochvfl and Stollmann, 1963. Carpathian 
Mountains west to Bulgaria and Greece. 
dinniki Saiunin. 1915. Caucasus Mountains south to 
Turkey and northern Iran, 

Blyth, 1847. Kashmir and Tibet north to the 
Tian Shan and Altai mountain ranges in Xinjiang and 
Mongolia. 

kozlovi Fetisov, 1950. CentriU Siberia, from the Yenisei 
River to Lake Baikal. 

lynx Linnaeus. 1758. Northern and western Europe east 
to the Yenisei River in Russia. 
nef*!ectus Stroganov, 1962. Russian Far East. Korea, and 
northeastern China (Manchuria); includes stro^amm 
Heptner, 1969, 

wmngeii Ognev, 1928. Eastern Siberia, souih to the 
Stanovoy mountains. 

Lynx pardinus (Teiiiminck^ 1827), Iberian lynx. 

No subspecies described. 

Lynx mfus (Schreber+1776). Bobcat 
After Hall (1981), with comments by Samson (1979). 
Read C1981), based on differenc'cs between over 950 
Ix^ibca! skulls from the southcentral U,S.. considers that 
too many subspecies were recognized by Hall, pointing 
to the lack of geographic barriers between them. 

hailevi Merriam. 1890. Southwestern arid zone from 
Califomla to western Texas and Utah, and south to 
Durango, Mexico. 

valifornictis Meams. 1897. Nevada to centra! and 
southern California. 

Allen, 1903. Central Mexico. Samson 
(1979) .suggests that the subspecies is invalid, being 
very similar to californicits and texcnsis; however, he 
had u small sample size and did find it to differ from 
hailcvi. the subspecies directly lo the north. 

/d.vt ffjncv Rafinesqiie. 1817. Coastal forests from south¬ 
western British Columbia to northern California, 
Rafinesque. 1817. Southeastern U.S. 
gigas Bangs, 1897. Maine and adjacent southeastern 
Canada, including Nova Scotia. 
pakescens Merriam, 1899. Rocky mountains from 
British Columbia to New Mexico. 

Thomas, 1898. Baja California, Mexico. 
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mfuy'i Schreber, 1776. NtJrtheasl and central U*S. Samson 
{1979) recommends that tliis taxa be split into north¬ 
eastern and central plains subspecies. 
superiorensis Peterson and Downing, J952. Southeastern 
Manitoba to Wisconsin and Minnes(Ha. 
tomv/.;, Allen, 1895. Western Tjou si ana thn>ugh eastern 
Texas to northeastern Mexico. 

Oncifelis Severtzov, 1858. 

Oncifelk colacola (Molina, 1782), Pampas cat 

bruccaiiis Cope, 1899. Mato Grosso to noi them 
Ai^emina and the southemmost tip of Brazil. 

The pampas cat's range in Brazil extends through 
the center and into the northeastern region, but 
specimens have not been analyzed taxonomically 
(Silveira in press). 

budini Pocock, 1941. Salta highlands in northwestern 
Argentina. 

Moliuin 1782. Central Chile. 
crespoi Cabrera, 1957. Salta lowlands in iionhwestern 
Argentina. 

gurieppi Mutschic, 1912, Andes in Peru, fxuador and 
Boli via. 

munoai 1961. Uruguay. 

Desmarest, 1816. Pampas grasslands from 
Buenos Aires to southernmost Argentina and Chile. 
thoniasi 1 .onnberg, 1913. Feiiador. 

Garefa-Perea (1994) considers the pampas cal to 
consist of three species, further separated into the 
following subspecies: 

Lynrhtiilurits pnjeros (DesmaresU 1816). Disiribilled 
IVom the eastern slopes of the Andes in Pctiador south 
thnmgh lowland habitats to Patagonia. Subspecies: 
hiicfini, crespni. rn/awnrv Thomas, 1901 (Patagonia), 
pajeros. xmnhadti 1941 (Bolivia), 

and rhotmtsi. 

Ly^tch(lilunts brace ams { Cope, 1899), Di stri buted 
through humid, warm grass- and shrubland in Brazil, 
Paraguay and Heuadur. Subspecies: i and 

fttifilffaf. 

t.yfK ha I !u ru s < o I ocftlo (Molina, 1782). D i st ri b u t e d a s 
two separate populations in Chile. Subspecies: cobt- 
<ol{} [sub-tropical forests at middle elevations in cen¬ 
tral Chile) and wfdff^ahni (Garcia-Perea !994] on the 
western slope of the Andes in nonhem Chile 


Oncifelis geoffroyi (d’Orbigny and Gervais^ 1844), 
Geoffroy^s cat 
after Xim^^nez (1975) 

euxonrhus Pocock, 1940. Bolivian highlands, 

M ’ O rbi g ny an d Gerv ai s, 1844, Pa mpa s gra is¬ 
lands from Buenos Aires south to Patagonia, 
paraguae Pocock^ 1940, Southern Paraguay, southern¬ 
most Brazil, Uruguay and northern Argentina, 

Thomas, 1903. Chaco region, 

A (Molina., 1782). Kodkod,. 

guigm Molina, 1782. Southern Chile and Argentina. 
iigrdhi Scbiir/, 1844, Central Chile, includes molinae 
Osgood, 1943. 

OreaiVurus Cabrera, 1940. 

Oreailuru% jacobitnn (Cornalia, 1865). 

Andean mountain cat> 

No subspecies described, 

Otocolobus Brandt, 1842. 

OttKOlobuii maitui (Pallas, 1776). Manul. 

ferriiglneus Ognev, 1928 Kazakhstan south to Iran and 
Pakistan, including the lowlands south of the Caucasus 
and west of the Caspian Sea. 
mumi! Palla.s, 1776, Lake Baikal region south through 
Mongolia to Gansu province, China* 
iiigripecws Hodgson, 1842, Kashmir east to Nepal, 
through the Tibetan highlands and cast to Sichuan. 

Prronaif urus Severtzov, 1858. 

PHonaiinrus bengalensis (Kerr, 1792). Leopard cat 
after Yu and Wozenerufl (in press) 
adeni Sody, 1949, Hainan Island, otTlhe coast of south¬ 
ern China. Possibly not distinct from chinensis. 
bmgaknsis Kei r, 1792. Indian and Indochinese regions 
(including China's Yunnan province), and Malay 
peninsula. 

Broil gei sill a, 1935. Borneo, Possibly not 
distinct from sumatremus, 

chbu'usis Gray. 1837, China, except for northeast, and 
Taiwan, 

euptUunts Elliot, 1871. Manchurian region, Korea and 
Russian Ear Kast (includes Japanese Tsushima islands 
off the coast of South Korea), Heptner (1971) consid¬ 
ered this laxa a separate species, hut there are no geo¬ 
graphic barriers which would serve to isolate it. 
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honfieUii Gray, 1842. Sub-Himalayan region east of the 
Indus River 

iriomorensis [maizumi, 1%7, Triomote island, .rapiin. 
Some authorities recognize the Irit^mote cal as a sepa¬ 
rate species^ Mt^yaifurus or Pnonciiluru.\ irhmoiensis. 
jav^n^mis Desmarest 1816* Java and Bali. 
sumatt^anas Horstteld, 182L Sumatra and Nias islands, 
/rcvWym Pocock, 1939. Kashmir* 

Toniis I'rom the Philippine islands remain undescribed. 
Rabor (1986) has suggested that the leopard cats of 
Panay, Negros, and Cebu, which are separated from the 
Sunda Shelf by deep water channels, may be a different 
and endemic subspecies of the Philippines in comparison 
with the population found on Palawan, which would be 
expected to liave a closer relationship to Indonesian 
island populations (C, Groves* W. Oliver in litt. 1993)* 

Prionailurus phniceps (Vigors and Hursfield, 1827), 
Fiat-headed cat* 

No subspecies described. Specimens from continental 
soiilbeasi Asia, Sumatra, and Borneo are slightly 
different, but the material is limited. 

Prionailtiruj: rubiginoaus (I* Geoffroy Saint-Hilairc, 

1831), Rusty-spotted cat* 

phiilrpsi Pocock, 1939. Wet ^one of southwestern 
Sri Lanka. 

kohdiviniis Deraniyagala, 1956* Dry zone of Sii Lanka. 
ri4hTgifjfm4S L Geoffroy St*-Hilaire* 1831. Southern 
India, Whether specimens Imm northwestern India 
arc of this subspecies is unknown, but there is a skin in 
the British Museum of Natural History labelled 
Pakistan, which is extremely dif’fercnt. 

Prioruiiiunis vivemnns (Bennett, 1833k Fishing cat 

rizrtphoreits 1936. Java, 

yii-crhnwi Bennett, 1833* Sri Lanka, India, continental 
southeast Asia and Sumatra. 


Profe//s Severtzov, 1858- 

Prpfelis auraia (Temminck, 1827)* African golden cat. 
cfwrtdo Tcmminck, 1827. West Africa. 

1827* Central Africa, casi into 

Kenya. 

Van Mcnsch and Van Brcc (1969) classed all populations 
between the Cross (Nigeria) and Zaire (Congo) rivers as 
intermediate between the two subspecies. 


Ptuma Jardine, 1834. 

/^TOi co/icotor (Linnaeus^ 1771). Puma. 

Puma subspecies are presently being investigated from a 
genetic perspective at the laboratory of SJ. O’Brien, 

acmvodla Goldman, 1943, Chaco region of Paraguay 
and Boliva. 

anthonyi Nelson and Goldman, 1931. Rain forest of 
southern Venezuela, 

horheniils Nelson and Goldman, 1933. Central 
Amazonia, 

ciiiifonums May, 1896. California (non-dcsert, except 
far north). Probably includes Merriam, 1901 

(New Mexico and Arizona south to Jalisco); hrowni 
Mcrriam, 1903 (arid southwestern U*S. to Chihiuihua); 
and impmeem Philipps, 1912 (Baja California, 
Mexico). 

hangsi Merriam, 1901. Northern Andes (Colombia, 
Ecuador, and Peru), Probably includes .sfMierstromt 
Lrinnberg, 1913 (northern Ecuador and southern 
Colombia)* 

Linnaeu,s, 177 L The Guy anas, 
coryi Bangs, 1899. Florida and Lousiana, now restricted 
to southern Florida. 

c(?Aiaricmsis Mcrriam, 1901 * Nicaragua to Panama* 
Possibly includes mayemis Nelson and Goldman, 

1929 (Yucatan peninsula of Mexico south to 
Honduras). 

couyar Kerr, 1792. Northeastern U.S. and eastern 
Canada, Extinct, or nearly so, 

^i^reeni Nelson and Goldman, 1929. Eastern Brazil* 
hippoiestes Mcrriam. 1897 Rocky mountains in 
Wyoming to Idaho and New Mexico. Probably 
includes mix^nidensis Goldman, 1943 (North Dakota 
and Yellowstone National Park to Cassiar Mountains 
of British Columbia and southwestern Saskatchewan), 
httdsoni Cabrera, 1957. Pampas grasslands of Argentina* 
kaihahensls Nelson and Goldman, 193 L Kaibab 
plateau. Arizona. 

oregonen.ds Rafinesque, 1832* Coastal forests of British 
Columbia south lo northern California, Probably 
includes olympns Merriam, 1897 (Olympic mountains, 
Washington) and vcmcauvere/isis Nelson and 
Goldman, 1932 (Vancouver Island, British Columbia). 
(KSf^oadi Nelson and Goldman* 1929. Bolivian Andes, 
peursoni Thomas, 1901. Type locality Santa Cruz 
province, about 70 miles inland off the coast, southern 
Argentina* Synonym probably pawgonicus Merriam* 
1901. Type locality Lake Pucyiredon, in the Alliplano 
on the border with Chile, Santa Cruz province, south¬ 
ern Argentina (Currier 1983)* 
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puma Molina, 1782. Chile across the high cordillera u> 
western Argentina, According to Cabrera {l%J), 
pr<jbably includes araucam/.s OsgcHxl, 1943 (central 
Chile); cahrerae Pocock, I94() (west and central 
Argentina); iticarurn Nelson and Goldman, 1929 
(southeiTi Peru); and pimen^is Housse, 1950 
(Tarapaca, Chile). 

.scfiorgeri Jackson, 1955. Upper Mississippi River area. 

Goldman, 1938. Texas and northeastern 
Mexico. S. O’Brien (in COSG 1991) notes lhat This 
taxii is ''genetically similar" to coryL 

Subfamily Panther!nae Pocock, 1917 

Neofelis Gray, 1867. 

Neojells nebuio\a (Grifllth^ 1821)* Clouded leopard* 

Swiiihoe, 1862. Taiwan. Dcserihed as a sub¬ 
species based upon shoit tail length, but Pocock 
(1939) found that this measurement is not a consistent 
criterion. Possibly extinct, 
diardi Cuvier, 1823. Malay peninsula, Sumatra and 
BofTieo, 

mammeiouivs Hodgson, 18.53. Siib-Himalayan /.one 
fnjin Nepal to Myanmar, 

/aw? Griffith, 1821 , Indochinese region and south¬ 
ern China, 


Panthera Oken, 1816. 

(Linnaeus, 1758), Lion. 

after Heminer (1974b}. 

Alien, 1924. Nottheastem Zaire. 

Ldnnberg, 1914. Shaba and Kasai wood¬ 
land savannah regions of southern Zaire, and presum¬ 
ably also neighboring parts of Zambia and Angola. 
kriigen Roberts, 1929, Kalahari region east to the 
Transvaal and Natal regions of South Afriai. 

!eo Linnaeus, 1758, Coastal wt^)dliinds of Morocco 
through I unisia. Fxtincl. 
imdanochuitu H. Smith, 1842, Cape region, South 
Africa, Rxtinct, 

mtbiat de Blainville, 1843. Northeast and east Africa, 
includes nmssaica Neumann, 1900: somallensis 
Noack, 1891; and Heller, 1913, 

pcrsico Meyer, 1826. From Iraq to central India in the 
19th century; now restricted to Gir Forest, India. 
scne^aivf\st\ Meyer, 1826. West Africa, east to the 
Central African Republic. 


O’Brien ef (1987b) analyzed satnples from captive 
African lions and from wild Hons of Tanzania's Serengeti 
National Park and South Africa’s Kruger National Park, 
and fiuggCvSted that they were of sufficient genetic 
similarity to warrant subsummation into a single African 
race, P. ho ho, 

Panthera onca (Liniuieus, 1758)* Jaguar. 

After Pocock (1939b) and Seymour (1987) and in need 
of revision, as Poctx^k’s airangeraent was based on very 
few specimens and weakly marked distinctions, 

Goldman, 1932, Originally from Sonora, 
Mexico to southwestern U.S.; now extinct in the U,S. 

Mearns, I90L Nicaragua to Colombia. 
^ohlmani Meams, 1901, Yucatan peninsula of Mexico 
soulli to Belize and northern Honduras. 
hermmdesi , 1857. Tehuantepec and Sinaloa, 
Mexico northeast to Lousiana (now extinct in 
IheUS.). 

ont a Linnaeus, 1758. Amazon and Orinoco rain forest, 
pcihfstns Amtghino, 1888, Southern Brazil south 
through Uruguay to the Rio Negro in Argentina; now 
resfricfccl to a few locations in southern Brazil. 
Hollister, 1914. Paraguay. 

peruviafm de Blainville, 1843. Coastal regions of Peru 
and Ecuador. 

nmwcrm h Nelson andGoldnuui, 1933, Tabasco to cen¬ 
tra! Texas. 

Panthera pardus (Linnueiias 1758), f jeoi>ard, 

ric/crv/Pocock, 1932, Zanzibar (extinct). 

Pocock, 1927, Ethiopian highlands. 

Satunin, 1914. Caucasus mountains, 
Aexording to Heptner and Sludskii (1972), the range 
is through northern Iran to Afghanistan, and soxicofor 
is a synonym, 

daihet Zukowsky, 1964. Southern and central Iran, of 
dubious validity. 

didacouri Pocock, 1930. Southern China to Malay 
peninsula; smensi.s is a synonym, 
ftLsaa Meyer, 1794, Indian sub-continent, 

/;fyn v£f Dcroniyagala, 1956. Sri Lanka. 

Japonenfiis Grdy, 1862. North-central China; probably 
includesPocock, 1930; Gray, 1867; 

md fontanieri A.M. Edwards, 1867, 

Jamsi Pticock. 1932, Sinai peninsula. 
hopardas Schreben 1777. Rain forests of west and 
central Africa, probably includes iturhfish J,A. Allen, 
1924. 

mclatiodca Ciirnhcr, 1775. Southern Africa; pueda and 
.'ihortridf^ei Pocock* J 932 arc probably synonyms. 
melas G. Cuvier, 18f)9. Java. 
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nanopardm 1904. Somali arid zone; 

Pocock, 1932 is a synonym^ and ihe lax a probably 
includes de Beauz, 1923 (Eritrea). 

ttimr Hemprich and Ehrenberg, 1833, Arabian peninsula 
lo southern Israel. 

orientalis Schlegel, 1857. Russian Far East. Korea, and 
northeastern China; includes W//^>AYr Bonhotc, 1903. 
panthera Schreben 1777. Coastal woodlands of 
Morocco through Tunisia. 

parclus Linnaeus, 1758. Sudan and noriheaslcm Zaire; 
chui Heller, 1913 (southern Sudan and Uganda) is 
probably a synonym, 

Hodgson, 1863, Kashmir through Nepal to 
suudiwestern Tiliel and Sichuan; synonyms include 
mtllardi Pocock, 193(J, 

^ Cabrera, 1918. Savannas of Cameroon. 
riiwenzorii Camerano, 1906. Ruwenzori and Vimnga 
mountains of Zaire, Rwanda, and Burundi. 

Pocock, 1927, Northern Iran and southern 

Turkmenia east lo Alghanistan. 

AYm/rVa PnccK:k, 1930. Southeastern Afghanistan through 
western and sotilhern Pakistan, 

.?Wiv/W/r£7 Neumann, l9fMh East Africa .from 
Mozambique north to Kenya. 

Valenciennes, 1856. Turkey, 

Miththapula (1992) analyzed subspeciation in the leopard 
in terms of genetics. She suggests subsiiining all African 
races intopt^rrfRv: all populations on the Indian sub¬ 
continent \nio fu\( ct (j.c,, including and all 

central Asian races into saxicofoi. However, only the 
African samples were considered to be sufficiently 
representative. She found the Sri Lankan leopard kofiya 
Lo be well differentiated. Sample sizes were either too 
small or inappropriate (coming fmm captive animals 
which were in some casc.s deliberately inbred or of 
uncertain origin) to produce conclusive results for 
dehu'ouri japtmenst\. rrtefa.s, and orit^f^tfalrs. She 
recommends that her findings be further evaluated by 
analysis of pelage, 

Panthera tigris (Linnaeus, 1758), Tiger, 

after Mazok (1979), Genetics are being re-analy/ed at 
the laboratory of S O'Rrien. 

Temminck, 1844. Russian Far East, North Korea, 
and northeastern China [possibly extirpated from the 


latter two countries); formerly occasionally ranged 
west lo Mongolia and Ltike Baikiil. 
amfjycw/j Hilzheimer. 1905. South-central China, now 
restricted to a few locations in southern China. 
halica Schwarz, 1912. Bali (extinct). 
corhetti Mazak, 1968. Indochinese region north to 
Y unnan province, China, and south to the Malay 
peninsula. 

Temminck. 1844. Java (extinct), 

Pocock, 1929. Sumatra. 

Linnaeus. 1758. Indian sub-coniinenL 
virgaia llliger, 1815. Diy river valleys of the Takla 
Makan, western slopes of the Tianshan mountains, 
Amudarya and Syndarya river valleys, shores of the 
Caspian sea, Elburz mountains, eastern Turkey, Tigris 
and Euphrates river valleys. Extinct. 


Pardofe//5 Severtzov, 1858. 

Pardofelix marmorata (Martin, 1837), Marbled cat, 
charlkmi Grdy, 1846. Sub-Himalayan region, from 
Nepal to Myanmar. 

marmorata Martin, 1837. Continental southeast Asia, 
Sumatra and Bi?meo, Insular and Miday specimens 
are, as Pocock pointed out. grey-brown rather than 
ochraceous like those from the Indochinese region, and 
subspecific differentiation is probably warranted. 
Moreover, differences between the populations of 
Peninsular Malaysia, Sumatra, and Borneo may also be 
signif cunt enough to warrant subspecific separation. 

UnciB Gray, 1854. 

Vneia uncia (Schreber, 1775). Snow leopard. 

after Slroganov (1962) 

imcia Schreber, 1775. Northern populations: Central 
Asia northeast lo Mongolia and Russia, 
urnHorsfield, 1855. Southern populations: Tibet, 
western China, and the Himalayas. 

Analysis of subspcciation in the snow leopard is long 
overdue; many authorities have suggested that the 
naturally fragmented nature of its habitat may have led 
to significant differences between populations. 
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Appendix 2 

Scientific Postmortem: A Protocol for Collection of Data and Specimens 

by Andrew C. Kitchener Steven McOrist, and Robert K. Wayne 


Thert^ is u wide range oi important biological int'onnation 
dial can be obtained fTorii a dead or Iranquili/ed cat. This 
protocol is exhaustive, but can be adapted to ihe needs ol’ 
any study. Whenever an oppoitunity presents itself, spec¬ 
imens should be preserved for taxonomic studies. Other 
information would add considerably to our knowledge of 
the basic biology of many species. 

1. External Features 

Record the following: 

a. Color of soft parts: iris, nose, pads, insides of cars. 

b. Coloration and markings of skin: take notes, or color 
photographs, of dorsal, ventral, and latcrid aspects of 
body, and closc-iip of face against a standartl back¬ 
ground. 

c. Mummae; if female, note number and post I ion oi‘ 
mammae, and whether lactating, 

d. Weight: if possible, weigh the whole animal. N.B. 
Sublracl weight ol^ stomach ctmlenls fsee below), if 
Ihcsc are likely lo he a significiinl proportion of total 
weight. 

e. Measurements: take the following measurements (sec 
Htg. I): 

i. Tata! /c/jgr/i (mm)^ Lay the animal on its back lo 
crisuix; the veitobral column is fully slraiglil and the 
tip of the nose is in n straight line with the back 
and the tip of the LaiL Never include ( urat the Lip of 
the tail, 

ii. Tai! U^tigih From base of tail dorsahy to 

fleshy tip ol tail. Never include fur at the tip of 
the tail. It helps to move the tail through 90" to 
the body, in order lo locate the ha.se of the tail. 


iii. Hind foot length (mm): From ankle to tip of toes, 
excluding claws and fur. In the U.S., this mea¬ 
surement includes to the tip of the claws, which is 
not relevant for most felids. You may wish to 
measure hind foot length by both methods, where 
appropriate, 

iv. Ear length (mm): From notch in base of ear to tip 
of ileshy part of ear flap. Exclude fur or tufts, 

L Teeth: Note number and type, and any damage or 
decay, etc., especially if it is not possible to save skull 
(see below), or if examining a Iranquilized cal. 

g. External parasites: Examine fur for these and store in 
70% alcohol. 


2. Specimen Preparation 

a. Labelling; All specimens should be labelled. Weree" 
oinmend aluminum tags, on which a number can be 
scratched, or embossing type (e,g,, Dymo). These can 
both be wired on to any skins or skeletal material that 
are prepared. The numbers can then be cross-refer¬ 
enced with data in field notebooks. It is recommended 
that a second copy be made of this data, in case of acci¬ 
dental loss, 

b. Scavengers: Watch out for scavengers, whether they 
be mammalian, avian, or insect, especially when hang¬ 
ing specimens out to dry. Many valuable specimens 
have been lost to scavengers. 

c. Skins: If you have time, skin out the specimen, work¬ 
ing in (me salt Lo the newly exposed surface, and also 
externally around the ears, eyes, and pads. When fully 
skinned, clean off excess flesh and fat, and rub in salt. 
If possible, let the skin dry in the sun. When dry, roll 
it up and store it somewhere safe and dry. 

In humid habitats where drying may not be possible, 
put the skin in a formic acid solution (8 cm^^ of 90% 
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Figure 1, Postmoiteffn measurements. 

A = total length in mm; B = tail length in mm; C = hind toot length 
in mm: D = ear length in mm. 


h>rmic acid per liter of water, plus 1 (X) g of salt per liter 
of water). When travelling, the solution can be drained 
off and the skins put in plastic bags or dried out before 
leaving. Put iliem in the Ireezer on arrival. 

If despcraie, slore whole specimen in l^^/( alcohol or 
even methylated spirit. Use syringe to inject alcohol 
into body cavity, or eviscerate specimen, Never use 
formalin to preserve skins or skeletal material. 

d. Skeletal material: Save at least the skull and If possible 
all of the skeleton, Disarticulate limbs and skull from 
specimen and remove soft tissues tuid rub salt over sur¬ 
faces. Remove brain with forceps. Let bones dry in 


the sun if possible. Store in sealed tins. The worst that 
can happen is that the skeleton can get a bit smelly. 

c. Where to send specimens: Send specimens to local 
universities and museums. If possible, make arrange¬ 
ments with institution.s for opportunistic acquisition of 
material with respect to arranging Emporl/export 
licenses, health licenses, etc. The key to the best use 
of any specimen is planning before any field work is 
started. 

Obviously, only rarely will there be time to get all the 
information and specimens outlined above. Tho'ie 
items in bold lettering are key data and samples which 
are required as a minimum. 


3, Internal examination 

ITie purpose of a scientific post mortem is to collect infor¬ 
mation on biological parameters such as diet, reproduc¬ 
tive status, etc., as well as ro determine causes of morbidity 
and mortality by noting pathological features (i.e., those 
that differ from normal). 

To this end, all major organ systems (cardiovascular, res¬ 
piratory, alimentary, urogenital, and hemolymphatic) 
should be examined thoroughly. Data and samples should 
be examined from a wide range of tissues so that post 
mortem investigations are not limited to the one or two 
obvious features that may first strike the observer. 
Consultation with local veterinary laboratory services 
would ensure evaluation of most pathological samples. 
Thick slices of all major organs and portions of the gas¬ 
trointestinal tract should be immersed in 10% buffered for¬ 
malin. Slomach contents, internal parasites, intestinal 
length and reproductive organs should be carefully exam¬ 
ined (see below). 

Where viruses are suspected at a post mortem, samples of 
fresh spleen, liver, and lymph nodes should be collected 
and stored chilled at 0" C before being sent to a virus lab¬ 
oratory. Virus transport medium is available at some cen¬ 
ters. Blood sampling (see below) of a representative 
sample of a population of living cats for virus serology 
represents a further el fective means (^f monikjring for the 
presence of viruses within a population. 

a. Stoniach contents; Examine and weigh slomach con¬ 
tents. If closer examination is needed, store contents 
in 70% alcohol or methylated spirits. Remember lo 
label. Collect any endoparasites in gut, and slore in 
70% alcohol or 10% butTered formalin. 
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b. Other internal parasites: These should be noted and 
counted at each site within the body. Representative 
samples should be taken and preserved in 70% alcohol. 

c* Intestinal length: For Felix silvestm, to aid determi¬ 
nation of hybridi/ation, measure intestinal length fnim 
pyloric to anal sphincter in a straight line (see European 
wildcat species account). 

d* Other interna) parasites: Store uterus and gonads in 
10% buffered formalin, 70% alcohol, or methylated 
spirits, 

4. Genetic samples 

a. Tissue samples from dead eats; 

i. Place half-dollar size piece (50 g, 1 -2 cm diameter) 
of heart, tongue, skeletal muscle, kidney, liver (in 
order of preference) or any other tissue in a zip- 
lock plastic bags Label and free/e as soon as pos¬ 
sible. If you want to Lake oidy otic sajiiplc, hcait or 
skeletal muscle is best. For liquid nitrogen stor¬ 
age wrap samples in foil or place in eryo-safe 
freeze vials. 

or 

ii. If there is no access to refrigeration, chop up sam¬ 
ples into 1 nirn pieces and place in a container with 
preservative. The following formula is prderred: 
100 mm tris pH. 8.0, 100 mm EDTA, 2% SDS 
(Sodium Dodccyl Sulfate), mixed thoroughly. 
This formula can be obtained from R. Wayne at the 
addrcii.s below, who will send solution or dry 
reagents measured for 500 ml volume of DH20. 
These reagents arc also available from most uni- 
voisily laboi’aiories. If this preservative is not 
available, 90% alcohol can be used, although it is 
not as good. 

Remember: any tissue that was once living can be a source 
of DNA. New techniques allow geneticists to obtain 
potentially useful material from bone, skin, hair, feces, 
even if the material is several years <ild and decayed. 
Don’t throw anything away if it may be important! 

b. Blood samples from live cats: 

i. If you are routinely trapping eats for radio collar¬ 
ing or tagging, it is possible to take blocxJ samples 
for DNA and other blwd analyses. Remember to 
record measurements, weight, and Luke pho¬ 


tographs as described above. After tranquilizing 
the cal, take 5-10 cm-^ of blood by superficial 
vasopuncture with an appropriate needle or 
syringe. Blood should he immediately passed 
slowly into vacutained glass tubes containing 
EDTA (purple top) and mixed for 2 to 5 minutes to 
prevent dotting, 

ii. Blotxl should be withdrawn from a glass tube with 
aplastic pipette, and approximately 1 cm^ placed 
into 5-10 separate plastic Eppendorf tubes. Each 
tube should be carefully labelled, 

iii. Three to eight of these tubes should be centrifuged 
at 1,500 rpm or greater for 10 minutes, The top 
layer of plasma can be removed from each tube 
with a plastic pipette and placed in a fresh labelled 
Eppendorf tube. These four tubes (two of plasma, 
two of cell pellets) should be sealed and stored 
frozen. This Iasi step can be delayed for up to 48 
hours, if the Eppendorf tubes are kept cool (not 
frozen). 

iv. For field biologists without refrigeration, 5-10 ml 
of whole blood can be placed in equal volume of 
the following preservalive solution; 100 mm iris 
pH. H.il 100 mm EDTA, 2% SDS (Sodium 
Dodccyl Sulfate), mixed thoroughly. This is the 
least desirable form of preservation, 

V. The whole blood rubes (see step i h) can be used for 
DNA analysis and the remaining tubes for virus 
serology, biochemical analysis, eic. 

The authors^ iiistilulioiis will gladly accept biological 
specimens, 


Andrew C. Khchener, DepL of NaUtra! History, Royal 
Mus eum of Scotland, Chambers Street, Edmhur^^h EH I 
IJF. ILK. 

Steven McOrisU Dept, of Veterinary Pathology, University 
of Edinburgh, Veterinary Field Station, Easter Bush, 
Midlorhkm EH25 9RG, U.K. 

Robert K. Wayne, Nuffield [jihoratories, Institute of 
Zoob\i>y\ Zoological Society of Dyndon, Regent \v Park, 
London NWI 4RY, U.K. U.S\ address: Dept of Biology, 
621 Circle Drive South, University of California at Los 
Angeles, Los Angeles, CA 90024. 
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Appendix 3 

Scientific Names of Species Mentioned in the Text 
(ir alphabetical order by cx)mmon name) 


Common Name 

Scientific Name 

Addax 

Addsx nasomacuiatus 

Agouti 

Dasyprocta variegata 

Andean fox 

Ousicyon cuipaeus 

Arabian red-legged partridge Alectorus melanocephala 

Argali 

Oi/is ammon 

Argus pheasant 

Argusianus argue 

Armadillo 

Dasypodidae 

Asiatic ibex 

Capra ibex sibirica 

Asiatic red sheep 

Oi/is ofientalis 

Asiatic wild ass/kiang 

Equus kiang 

Bamboo rat 

Rhizomys sinsnse 

Banded crake 

Porzana fusca 

Big-eared climbing nat 

Ototylomys phyilotfS 

Bighorn sheep 

Oi/is canadensis 

Blackbuck 

Antiiope cervicapra 

Black koorhan 

Eupodotis afra 

Black rat 

Rattus rattus 

Blue sheep/bharal 

Fseudois nayaur 

Brown-eared bulbul 

Hypsipeies amaurotls 

Buffalo 

Syncerus caffer 

Camel 

Cameius dromedarius 

Cane mice 

Zygodontomys 

Cape fur seal 

Arctocephafus pusiiius 

Cape hare 

Lepus capensis 

Capuchin monkeys 

Cebus spp. 

Capybara 

Hydrochaeris hydrochaeris 

Caribou, reindeer 

Rangifer tarandus 

Cavy 

Galea spixi 

Chamois 

Rupicapra njpiaapra 

Characid fish 

Characidae 

Chevrotains 

Tragulidae 

Chinkara 

Gazella benetti 

Chitat 

Axis axis 

Chukor partridge 

Alectorus chukor 

Common duiker 

Syivicapra grimmfa 

Cotton rats 

Sigmodon spp. 

Cottontail rabbits 

Syii/ivagus spp. 

Coypu 

Myocastor coypus 

Dali sheep 

Ovis dalii 

Dik-dik 

Madoqua kirki 

Dorcas gazelle 

Gazefia dorcas 

Dung beetles 

Scarabaeinae 

Eland 

Taurotragus oryx 


Common Name 

Scientific Name 

Elephant. African 

Loxodonta africana 

Elephant, Asian 

Elephas maximus 

Elk/Wapili 

Cervus eiaphas 

European hare 

Lepus europaeus 

European rabbit 

Oryctoiagus cuniculus 

Faliow deer 

Dama dama 

Gaur, seladang 

Bos gaurus 

Gemsbok 

Oryx gazeila 

Gerbils 

Gerbillus/Meriones spp. 

Gerenuk 

Lftocranius wafleri 

Giant panda 

Aifuropoda meianofeuca 

Gibbons 

Hytobates spp. 

Gorai 

Nemorhaedus gorai 

Great gerbil 

Rhoruboruys opimus 

Grey fox 

Dusicyon griseus 

Grey jungle fowl 

Galius sonnerati 

Quanaco 

Lama guanicoe 

Guinea pigs 

Cavia spp. 

Guinea fowl 

Numida meteagris 

Hamster 

Phadopus spp- 

Hartebeest 

Alcelaphus spp. 

Harvester termite 

Hodotermes mossambicus 

Hog deer 

Axis porcinus 

Ibex 

Capra ibex 

impala 

Aepyceros meiampus 

Iriomote dwarf hog 

Sus scrota riukinanas 

Jerboas 

Dipodidae 

Kangaroo rats 

Dipodomys spp. 

Kishtnone skink 

Eumecas kiskinovt 

Kob 

Kobus kob 

Kudu, greater 

Tragefaphus strepsiceros 

Kudu, lesser 

Tragelaphus imberbis 

Land tortoises 

Geochelone spp. 

Lesser anteaters 

Tamuanda spp. 

Markhor 

Capra falconeri 

Marmosets 

Cal litrich idee 

Marmots 

Marmota spp. 

Marsh rat 

Hotichilus brasiliensi 

Mole rats 

Myospalax spp. 

Moose 

Alces aices 

Mouflon 

Ovis orientafis 

Mountain beaver 

Apfodontia rufa 

Mountain chinchilla 

Chinchilfa brevicaudata 
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App&ndix 3. Scientific Nemes of Species in Text 


Common Name 

Mountain reedbuck 

Mountain viscachas 

Mouse deer 

Mouse opossum 

Muntjac/barking deer 

Musk deer 

Nile grass rat 

Nilgai 

Opossum 

Oribi 

Pangolin, African 

Oryx 

Paca 

Peccaries 

Penguin (Patagonia spp,) 

Pig-taiied macaque 
Pikas 

Porcupine, Indian 
Porcupine, North American 
Porcupine, prehensile-tailed 
Proboscis monkey 
Pronghorn 
Puku 

Red brocket deer 
Red deer 
Red duiker 
Red hartebeest 
Reindeer, caribou 
Rhino, black 
Rhino, white 
Rice rat 
River turtle 
Roan anteiope 


Scientific Name 

Rsdunca fulvorufufa 
Lagidium spp 
Traguius spp. 

Marmosa spp. 

Muntiacus spp. 

Moscus spp. 

An/icanthis niloticus 
Bcselaphus tragocsmsfus 
Dideiphidae 
Orebia oarebi 
Manis spp. 

Oryx feucoryx 
Agouti paca 
Tayassu spp. 

Eudyptes spp^/Spheniscus 
magellantcus 
Macaca nemestrima 
Ochoiona spp. 

Hystrfx fndica 
Erethizon dorsatum 
Coendou prehenstlts 
Nasafis iavatus 
Anttfocapra americana 
Kobus i/ardcni 
Mazama americana 
Cervus elaphas 
Cephalophus nigrifrons 
Afcelaphus buselaphas 
Hangifer tarandus 
Diceros bicornis 
Ceratotherium simum 
Oryzomys spp. 
Podocnemis unifiiis 
Hippotragus equinus 


Common Name 

Rock hy raxes 
Roe deer 
Ryuku flying fox 
Sable anteiope 
Samba r 
Sand fox 
Snowcocks 
Snowshoe hare 
Spiny pocket rats 
Spiny rats 
Springbok 
Spring hare 
Squirrels 
Squirrel monkeys 
Striped hyaena 
Susliks 
Tapir 

Thomson’s gazelie 
Three-toed sloth 
Tolai hare 
Tree hyrax 
Tsanna meion 
Tufted deer 
VIei (swamp) rats 
Wart hog 
Waterbuck 
White-taiied deer 
Whfte-taiied pine vole 
Wild pig 
Wildebeest 
Wolf 

Wood rats 

Yak 

Zebra 


Scientific Name 

Proca\^'idae spp, 

Cen/us capreolus 
Pteropus dasymailus 
Hippotragus niger 
Cervus unicolor 
Vuipes ruppefii 
Tetraegailus spp. 

Lepus amencarjus 
Heterumys spp, 
Pro&chimys spp. 
Antfdoroas marsupialis 
Pedetas capensis 
Sciurus spp. 

Saimiri spp. 

Hyaena hyaena 
SpermophUus spp. 

Tapirus spp. 

Gazeifa thcmsoni 
Bradypus tridactylus 
Lepus capensis tolai 
Dendrohyrax 
Citrufius fanatus 
Eiaphodus cephalophus 
Otomysspp. 

Phacochoerus aelhiopicus 
Kobus ellipsiprymnus 
Odocoileus virginfanus 
Pitymys leucurus 
Sus scrota 
CcnnoohaatQS spp. 

Canis lupus 
Neotoma spp. 

Bos grunniens 
Equus spp. 
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App&ndix 4 Species^Hsbitat Associsitfons 


Appendix 4 

Species-Habitat Associations 


This Appendix coniains the species-habilal ussoeiatioiis 
which were used xo rank cal species vulnerability and 
assess global habilat status and protected area covej age 
with rcspcci lo cal conservation (Part [1, Chapter 1). The 
Habitat chapter describes how species associations were 
assigned When reading through this Appendix, reference 
should also be made to Figures 2a-f and Tables 1-2, d 8, 
and 11 in the Habitat chapter. These figures map the global 
habitat types of Olson ei al (198^); provide a definition of 
each type; list the number of species associated with each 
type; indicate rale of change in the geographic area of each 
type since 1980; and iisl peirentage of range area protected 
for each cal species. 


d’his Appendix is divided into four seel ions. The first sec¬ 
tion lists the species associated with each habitat type. I'he 
second section conUiins the same information organized 
differently: habilat associations by species. Section 3 
describes the methodology for calculating species range 
size (for vulnerability ranking), while the fourth section 
describes the methodology for esiimating percentage of 
species range that is protected, 

Readem should conespond with the Chairman of the Cal 
Specialist Graup to correct any errors in species-habitat 
association, and thus improve its application as a conser¬ 
vation tool. 


Section 1. Species Association by Habilat Type 

Species codes arc used ralher than full sciemific names. The c^xle consists of the flmt three letters of the 
specific name (e,g„ par = Pamhem pardti'i, leopard). Two other species names also begin with these letters, so their 
codes are: pdl {Leopardus pi\nkt}ls, tx;elot) and pdn Lynx pardinus, Iberian lynx). Similarly, tig is Panthent ligris (ligcr) 
and tgn Leopardu^ (oncilla); mar is Feds mar^imta (sand cat) and mma PardafeUs nwrnmrota (marbled car). 

Species are listed by species code in alphabetic, rather than generic, order. 


Degree of Species Association by Habitat Type 


Strong 

Major forest and woodland (I and 2) 

aur. bad, ben, can, car, cha, con, 
geo, gui, jub, Jeo, Lyn, mma, iieb, 
one, par, pdl, pdn, pJa, rub, ruf, 
ser, sil, tern, tig, tgn. viv, wic, yag, 

L Closed forest and woodland 

aur, bad, ben, can, con, gui, Ico, 
lyn, mma, neb, one, par, pdl, pla, 
ser, tern, tig, viv, wie. 

Tai^a and other conifer 
can, con, lyn. 


Significant 


col. 


car, chji, geo, mb, mf, 
sih tgn. yag. 


ben, par, ruf, tig. 


Marginal 


hie, uric. 


bie, col, juh. ptin, une. 


bic, pdiij sil, teni, une. 
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Shying 

Significant 

hi. Maiiumd souiher/i taiga 
can, lyn. 


Ib. Other cof lifer 

can. con, lyn. 

ben, par, nit tig. 

Mid-latitude broaddeaved 
and mixed forest 
bcRs gui, lyn. 

con. geo, neb, par, rut,, 
ser sil, tern, tig. 

!c. 'remperate hroad-ieaved forest 

ben, geo, lyn, par ruf, sil. 

Id. Mired woods 

ben, gui, lyn. 

con, neb, par, ruf, scr 
tenr lig 

Main tropicaUsuhtropical 
broaddeaved forest 
aur, bad, ben, cha, con, leo, mma, 
neb, one, par, pdl, pla, scr, tenri, 
tig, viv, wic 

car rub, sil, tgn, yag. 

/ c. Broad-leaved humid forest 
aur bad, ben, con, mma, neb, one, 
par, pdl, pla, tig, tern, viv, wie. 

cha, tgn, yag. 

I f. Tropical diy forest and woodkmd 
cha, leo, par, set, tern, tig, viv. 

hen, car, con, mma, neb, 
pdl, rub, sil, yag. 

2- Open or interrupted wiHidland 

car geo, jub, leo, one, par, pdK 
pdn, rub, ruf, scr sil, tgn, yag. 

aur bad, ben, can, cha, col. con, 
gui, lyn, mma, neb, pla, tem, tig, 
viv, wic. 

2a. Tropical savanna and woodkind 
car, Ico, one, par, pdl, scr sil, yag. 

aur con, jub, rub, wie. 

2b. I'ropkid tnonicnw complexes 

tgn 

aur, bad, neb, ser tern, tig. 


2(\ 0/her dry woods/scrub/f^rass complexes 
car gcojub, pdn, rub. yag. 

2d Northern or maritime taiga 


cha, col, con. gui. leon onc\ 
par, pdl nif, sil. 


can,lyn. 


Marginal 

unc, 

bic, pdii, sil, tern, uiic. 

can, car, cha, col, pdl, pdii, 
unc, yag. 


cha, coL con, neb, tern, tig. 


can, car cha, col, pdl, pdn, 
sil, line, yag. 


jub. 


jub, one, tgn, wic. 


cha, col, geo, ruf, viv. 


bcia car cha, coL con, innia, 

par pdl, wie, yag- 


ben,ser 


320 



Appendix 4. Speaes-Habitat Assudalians 


Strong Signiflcnnt 

2e. Second growth woods and fieid mosaics 

rut sil, ben, can, cha, col, geo. lyn, 

mmu, mb, paj\ pla, lejn, 
tgn, viv, yag. 


ai^ns: cropped, residentml, 
commercial and asisociated marginal lands 

ben, cha.geo, nib, sen viv- 


Pmkiykmd 


ben, cha, mb, viv. 


3h. Tinvns, farms and idher 
irrigated dryland row crops 

eha, geo, mb, sen 


4. Grass and shrub complexes: 
low vegetation with Tew or no trees 

bie, car, cha, col, con, geo, jiib, jat\ Ico, pdl, rub, 

man, nig, par, ptlti, mf, sil, yag. 

4a. Grassland or shruhland 

bic, car, cha, col, con, geo, jub, jac, Ico, pdl, rub. 

man, nig, par, pdn, ruf, sil, yag. 

4b. Cold grass or stunted woody vomple.x 
man. 


5* Tundra, desert and semi-desert 

car, ml, goo, jac, man, mar, nig, 
sil, unc, 

Sir Tundra 
Jac, unc. 

Desert and semi-desert 

car, col, geo, man, mar, nig, sil. 

5<\ Cool semi-desert scruh 
col, geo, man. 

5d. Sand desert 
mar. 

5e. Other desert and semi-desert 
car, mar, nig, sil. 

6. Major wetlands 
cha, one, pla^ scr, tig, viv. 


bie, con, jub, leo, par, rut 


bie. 


con, jub, Ico, par. rub 


con, 


car, nig, sil. 

jub, leo, man, pai, rut 

pdn. 


Marginal 

aur, car, con, jub, Ico, neb, one, 
pdl, pdn, lig, wie. 

can, car, col, con, gui, jub, lyn, 
rub par, sil, yag. 

par. 

ben, can, car, col, con, gui, jub, 
lyn, rub par, sil, yag. 


hen, can, gui, lyn, mar, neb, one, 
scr, iem, lig, unc. 

ben, gui, lyii, mar, neb, one, scr, 
Lem, tig, unc. 

bie, can, lyn, unc. 

can, cha, lyn. 


can, cob con, lyn, man, par, 

bic, cha, lyn, unc. 

iyu, rub sib unc, 
jub, Ico, man, par. 

bie, cha, con, lyn. 

aur* ben, con, neb, pdl, rub yag. 
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Appendix 4. 


Section 2. Habitat Association by Species 


Habitat typt?s iire abbrovialcci by alphanumeric code; see previous seciioii for key. 


Taxa 


Strong 

A,Juh^inL\ 

Sub-Saharan Africa 

N. Afriui-SW Asia 
Global 

2c, 4a 

4a, So 

2c, 4a 

C i'ijntcfii 

Sub-Saharan Africa 

N. Africa-SW Asia 
Global 

2a, 2c, 4u 
4a, 5e 

2 a, 2c, 4a, 

C. hadUt 


le 

C. tem/funcki 


Ic, If 

F. hieti 


4a 

F, chaus 

N. Alrica-SW Asia 
Tropica) Asia 

Global 

4a, 6 

11,6 

If,4a, 6 

F. nuirjiidrita 


Sc 

F. nif^nf}es 


4a, 5e 

F. silveMri\ 

lybica 

orncila 

silvestris 

Olobiil 

2a, 4a, Sc 
4a, 5e 

Ic, 2e 

2a, 2e, 4ii, 

H. yagiHiwmii 


2a, 2c, 4a 

L fMinlalis 


lc,2a 

L. ligrifiits 


2b 

L. w'iedff 


le 

L \ervul 

Sub-Saharan Africa 

N. Africa-SW Asia 

Global 

If, 2a, 6 

Id 

If, 2a. 6 

L canadensis 


la, lb 

L. Ivfix 

Asia 

Rurope 

Global 

la. ib. Id 
la, lb. Id 
lu, lb. Id 

L f^ardinns 


2c. 4a 


DcRree of Habitat Association 


Significant 

Marginal 

2a, 5e 

3b, 5d 

2^:, Scl 


2a, 5e 

if 2e, 3b, 5d 

If, 5e 

2b, 2c. 3b, 5d 

2u, 2c, 5il 

Id, 2e,3b 

If, 5d 

Id, 2b, 2c, 3h 

2b 


Id, 2b, 2e 

lb, k\4a 

Sa 

lb, 4k Se 

2c, 2c, 3b 

Ic, Id,Sc 

le, 2e, .3a, 3b 

ic. Id, 2a, 2b, 4a 

Ic, 2c, 2c, 3a, 3b 

Ic, Id, 2a, 2b, 5e 


4a 

5d 


If, 2c, 5d 

Id, 2c, 3b 

5d 

2c, 2e, 3b, Sc 

2c, 4a 

lb, 3b 

Ic, ir,2c,5d 

lb, Id, 3k 5c 

!e, lf,2e 

Id, 2k 3k 6 

If, 2c, 4a 

Id, 2k 2e,6 

Ic, 2c 

If 

2a 

If, 2k 2e 

2b, 2e. 3b 

2c, 4a 

2c, 4a 


Id, 2b, 2e, 3b 

2c, 4a 

2d, 2e 

Id, 3k 4k 5a 

Ic, 2d. 2c 

4a, 4k 5a, 5e 

Ic, 2e 

3b 

Ic, 2d, 2c 

3b, 4a, 4b, 5a, Sc, 5c 

6 

Ik Id, 2e 
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Taxa 


Df^gree (if Habitat Association 
Strong Significant 

IVIai^iniil 

L rufus 


2e, 4a 

lb, k. Id, 2c, 5e 

2a. 3b, 5c. 6 

0. rt^lffcoio 


4a, 5c 

2c, 2c 

Ic, !d,2Li,2b. 3b, 5a 

0. giiigna 


kl 

2c 

3b, 4a 

0- geoflToyi 


2c, 4a, 5c 

Ic, 2e, 3b 

2a 

0 jac{>bims 


5a 

4a 


0. mwml 


4a, 4K 5c 

5c 

5a, 5d 

P. hengalensis 


!d, Ic 

lb, Ic, If, 2c, 3a 

2b, 2c, 3b, 4a, 6 

P, pkmit'ef}s 


Ic, 6 

2e 


P. nfhighmsits 


2c 

If, 2a, 2c, 3a, 3K 4a 


P. mveninus 


Ic, If. 6 

2c, 3a 

2a 

P. uumki 


le 

2a, 2b 

2e, 6 

P. conc^fhr 


lb, le,4a 

Id, If, 2a, 2c, ,5c 

lc,2b,2e, 3b.5a,5e.6 

N, nebulasci 


le 

Id, M;2b 

Ic, 2e. 4a, fi 

P. leo 


1 [; 2a 

2c, 4a, 5c 

2c, .5d 

P. onca 


le, 2a, 6 

2c 

lt.2e.4a 

P. panfus 

Sub-Saharan Africa 

N. Africa-SW A.^ia 
Tropica] Asia 

Global 

le, M; 2a 

4i 

le, If 

le, 1 r, 2a, 4a 

2c, 2c, 4a, 5e 

Ic, 2a, 2c, 5e 
lb. Id, 2b, 2e 
lb, Ic, Id, 2c, 2c, 

2b. 3b, 5U 

Id. 2e, 5d 

Ic, 2a, 3ii. 3b, 5a 

2b, 3a. 3b, 5a, 5d, 5e 

P, ligris 


le, ir,fi 

lb. Id, 2b 

I c, 2e, 4a 

P. marmorato 


le 

lf,2e 

2b 

U. imcia 


5a 


la, lb. Id. 4a, 4b. 5c 
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Appeixlix 4. Sp&ciss-Habiiai Associations 


Section 3. Methodology Used to 
Calculate Species Range Area 

Approximate range sizes of ttie cat species were presented 
in Box I ill the fntroduction to the Species Accounts (Part 
1). Species range area was calculaied by adding up the 
geographic coverage of all habirat types within each 
species" contemporary range with which the species is 
strongly or significantly (not marginally) associated. 
Figures for geographic coverage by habitat type were 
obtained from two sources. The primary source was 
Table 18.2 in WCMC’s Global Biod/Vi^rsiiy (WCMC 
1992), which combines the habitat types of Olson er ni. 
(1983) into eight major groupings (Major forest, 
Interrupted woods. Crop and settlements, Crass and 
shrub. Polar and alpine. Desert and semi-desert. Major 
wellands, and Other coastal aquatic). The habitat type 
"Ollier coastal aquatic'" was not used for speeies-habiUit 
association or species range area caleulalion because it 
includes the area taken up by Jakes and beaches. The 
WCMC table lists peEt;e[itage aj ea occupied by these eight 
habitat groupings for eacli country (Saudi Arabia, lor 
example, is listed as 02% Desert and semi-desert). The 
percentage area was eonvei ted to km- using data on couii- 
iiy area given in 77^^ Times At fas of the WoHdi^ih ediL, 
1990). Area was expressed in minions of km^, rounded 
off to thEiee decimal places (e,g,, Saudi Ai abia, with a total 
land area of 2A million km-, has 1,490 million of 
desert and semi-desert). 

in many cases, a reduction factor was applied to 
account for either: (1) species occurrence in only a por¬ 
tion of a country’s habitat type, or; (2) species occurrence 
in only a portion of WCMC’s {1992) habitat type group¬ 
ings. Examples of the first type include the tiger’s occur¬ 
rence in only a tiny portion of Russia’s coniferous forest 
(lb), and the sand cat’s apparent absence from much of 
Egypt. An example of the second type is the leopard's 
scattered, patchy distribution in the sub-Saharan African 
Sahel regitm (a portion of habitat type 2c), These three 
examples also illustrate the three ways in which reduction 
factors were applied. In the case of the tiger, pixels of 
coniferous forest were counted on the habitat map and 
multiplied by 3>(M)0 km-. In the second case, the sand cat, 
the geographic area of desert and semi-desert for Egypt 
was reduced by 8[)%. In the leopard s case, the total area 
of habitat type 2c for sub-Saharan Africa was reduced by 


33% to eliminate the Sahel regioti. There is a high poten¬ 
tial for error in applying reduction factors, as they were 
calculated by vji;uaf comparii;an of species range maps to 
the habitat types, taking imo account patchy disrribuiion or 
rarity as described in the species accounts. 

Only one other source was used for data on habitat area, 
and then only fora few species, WCMC (1992) combines 
tropical forest area for Java, Sumatra, and Borneo with 
data for other Indonesian islands and Peninsular Malaysia. 
When septirate habitat area data was required, figures from 
the lUCN Conservafloa Allas of Tropical Fore sis: Asia 
and I he Padjfc (Collins eiaL 1991) were used. 

In the tew cases where good data available on the area 
of species contemporary range (snow leopard |Fox 19951 
and Iberian lynx |Rodnguez and Delibes 1992|). our 
range area estimates have turned out to be loo high. The 
ovcrestimaie was by a factor of 0,25 in the case of the 
snow leopard, and by 5,3 in the case of the Iberian lynx. 
Error in the case of the Iberian lynx is unavoidable as the 
methodology used here lucks resolution on a small scale. 
The actual range of die Iberian lynx is estimated at only 
14,(X){) km-, and the lynx is reslricted largely to llie south 
of the Iberian peninsula in over 100 isolated sub-popula¬ 
tions. Nouelheless, the estimate served its purpose by 
qualifying the geographic range of the Iberian lynx for the 
smallest category, “Restricted,"' 

The purpose of the exercise was to compare species 
range on a relative, rather than absolute scale. While it is 
hoped that the bias for rrthcr species is closer to that of the 
snow Icopaid range calculation, this camiol be determined 
with the data at baud. The error arises from many sources, 
including: (1) the methodology of Olson cr ah (1983), 
which assigns a 3,050 km- pixel to the habitat type pre¬ 
dominating within it, regardless of the other types of habi¬ 
tat it contains; (2) errors in geographic area calculations 
which may have arisen when WCMC (1992) compiled 
their table; (3) errors in assigning species-habitat associa¬ 
tions and degree of association; (4) errors in application 
of reduction factors: and (5) failure of the species range 
maps to represent actual species range. Given the likeli¬ 
hood of error, our estimates of species range area should 
not be treated as definitive. They represent a first attempt 
to apply a standard methodology to estimation of cat 
species range, and are useful for developing a more strate¬ 
gic approach to cal conservation, ll is hoped that they 
serve as a stimulus for further work. 
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Section 4. Methodology Used to 
Calculate Species Occurrence in 
Protected Areas 

Species oc'currencc in protected amas is presented in Part 
It, Chapter 1, Table IK WCMC (I yy2: Table 29.5) cal¬ 
culated the number and total geographic area of protected 
areas occurring within the biogeographic provinces of the 
world, as detined by Udvardy (1975). Udvardy (1975) 
delineated 195 biogeographic provinces, which do not cor¬ 
respond to the habitat types defined by Olson ct ai. (1983). 
However, from Udvardy's (1975) map, it is possible to 
identify the biogeographic provinces which fall within cat 
species ranges. The asstiniplion was made that all pro¬ 


tected areas falling within a species range contained the 
species. The approximate total luimber of protected areas 
which poicntially contain cat species, and the approxi¬ 
mate total geographic area covered by these protected 
areas, were obtained by adding up the numbers for each 
b i og eograpli t c pi\>v i nee faJ 1 i n g w i th i n a s pec i es range. 1 i' 
the range of a particular cat species included only a portion 
of an Udvardy biogeographic province, a corresponding 
reduction i’actor was applied Lo both the number and ttrtal 
area of (he protected areas of the biogeographic province. 
The percentage of protected species range was obtained by 
dividing the total urea protected by the total estimated 
species range size. 
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Appendix 5 

Cat Specialist Group Members 

ChaJr: Peter Jackson; Deputy Chair: Alan Shoemaker; 

Vioe-Cheir (Asia): S^almik Thapar; Vice-Chairs (Cheetah): Laurie and Daniel Marker-Kraus; 
Vice^haire (Lynx): Urs and Christine Breitenmoser; Vice-Chair (Projects); Kristin Nowefl, 
Vice-Chair (Snow leopard): Helen Freeman; Research Librarian: Gail Foreman 


Agat^anian, Frunze 8* 
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Academy of Sciences, P. Sevak 
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Ahlborn, Gary 

Biosystems Analysis, 17145 Park 
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USA. 

Ahmed, Ashiq 

WWF Pakistan, l.Jniv, of Peshawar, 
UTO Box 1439, Peshawar, Pakistan 

Alwis, Lyn de 
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Colombo, Sri Laiika 

Amrasanaa^ G. 

Mongolian Academy of Sciences, 
Ulan Bator 51, Mongolia 

Aranda, Marcelo 
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63, Xabpa9l<J00, Mexico 

Artois, Marc 

CNEVA, B.R 9, Malzeville 54220, 
France 

Bailey, Theodore N* 

Kenia NiUionaJ Wildlife Refuge, 
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Alaska, U.S A. 

Belden, Robert 

Florida Panther Recovery Unit, 
P’londa Game and Ftsh Comm,, 
4005 South Main Street, 

Gamcsville, FL32601AI.S.A. 

Berry, H.H, 

Nature Conservation Directorate, 
Namib Research Institute, RO, Box 
1204, Walvis Bay 9190, Namibia 


Bertram, Brian 

Ficldhcad, Amberley, Stroud, 

GL5 5AG, GB 

Biquand, Sylvain 

42 r, dcs Boulangers, Paris 75(XJ5, 
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Blomqvist, l^if 

Helsinki Zoo, Korkeeasaari, 
Helsinki SF 005706, Finland 

Bomcr, Markus 

Regional Representative, Frankfurt 
Zoological Society, P,0, Box 3134, 
Aru.sha, Tanzania 

Bothnia, du P* 

Centre for Wildlife Research, 
Univei'sity of Pretoria, Pretoria 
0002, South Africa 

Bragin, Anatoley P. 

Trudovoye, K,Tstelkiri 38, 
Vladivcshsk 692 806, Russia 

Breitenmuser, Urs 
Villettengiissli 4, Muri 3074, 
Switzerland 

Broekelman, Warren V. 

Faculty of Science, Mali idol 
University, Rama VI Road, 
Bangkok 104f 10, Thailand 

Brooks, Daniel M. 

Houston Zrwilogical Gardens, 

1513 N, MacGregor, HousTon, 

TX 77030, U,SA. 

Capt, Simon 

Gheiweg 55, Einigcn 3646, 
Switzerland 


Caro, 11m 

Wildlife and Fisheries Dept, 
University of California, Davis, 

CA 95616, U.S.A, 

Chakrabartu Kalyan 
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Appendix 6 

The International Fur Trade Federation 

A Statement 


The Iniematicnal Fur Trade Federation (IFTF) represents 
national lur trade associations in 28 counrnes. They 
include virtually every country where fur is either seri¬ 
ously produced or traded. Countries in which fur is pro¬ 
duced and traded which do not belong to IFTF include 
India, Nepal, and most South American countries. 

The Fecierdtion's activities in the Feld of conservation date 
from the early 1970s when, concerned about the decline 
in the Fow of leopard skins from producing countries, the 
IFTF introduced a voluntary ban on the handling of several 
cat and other species. Since then, the Federation has 
helped to finance a number RJCN and CITES surveys into 
the ^.tat^s of various fur-bcariiig animals. In addition, in 
association with the government of Canada, IFTF has 
helped to fund important research into improved trapping 
methods. 

Tn accordance with its 1985 constitution, IFTF is con¬ 
cerned at all times with the conservation of fur-bearing 
animals, and supports CITES and the strict observance of 
its regulations, IFTF members am bound by this constitu¬ 
tion, and may be liable to expulsion if they fail to act 
against any member of their own association proven to 
have violated CITES regulations. 


IFTF stands solidly behind practicul measures to improve 
the enforcement of CITES. It condemns and dissociates 
itself from incidents of unscrupulous traders selling threat¬ 
ened species lo tourists and indulging in illegal activities, 
li is as much in the trade's interest as in CITES' interests 
that such practices be stopped. 

The legitimate inlcmaiional trade has no interest in han¬ 
dling CITES-listed species unless they are available in 
commercial quantities under proper, regulated controls. 

In sum, the trade’s position is srraighttbrward—it believes 
in strictly regulating trade in any species scientifically 
proven to be threatened, but expects to trade in the sus¬ 
tainable yield of any species which is not threatened, in 
accordance with the sustainable use principles laid down in 
the dcK'uments, WorU ConMrvation StruU^i^y and Curing 
for ihe fiarth, published by lUCN—The World 
Conservation Union, UNEP—the United Nations 
Environment Programme, tuid WWF—World Wide Fund 
for Nature, 


Intermtimal Fur Trade Federation 
Waltofi-on-Tlumu\s, En^Utod 
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